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ABSTRACT

The portion of the Cost Optimization Prg
used to design and calculate costs for organi
water-moderated power reactor plante 1s coded
an IBM 704 computer. The code 1s applicable;

gram, COP, that 1s
¢c-~cooled, heavy-

] in FORTRAN ITI for
for power reactor

plants with electrical outputs of 300, 500, or 1000 MWe. The

maln features of the code include: (1) an a
concentric fuel tubes of either U0, or UC in
lation of the operating conditions of the fu
determination of the reactivity parameters f
(2) the determination of the number of fuel

estimate of the fuel 1life for several fuel c¢
(3) an evaluation of the fuel fabrication co
fuel assembly design and reactor throughput,
cost determination for the major reactor equ

tomatic design of
luding the calcu-

1 assembly and a

r a unlt cell,
ositions and an
arging strategles,
ts for the specifie
(4) the design and
pment, the bullding

structures, and the reactor auxillary facilitiles, (5) an auto-
matic optimization of the turbine plant condﬁtions and of the
steam generator design, and (6) a final editing of the reactor

plant conditions, and the capltal, fuel, and
nents of the total electrical power costs.

A A PRIy 1

operating compo-
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A COMPUTER PROGRAM FOR THE OPTIMIZATION
OF ORGANIC-COOLED D,0 REACTORS

INTRODUCTION

As part of the design and economics studies of heavy water power
reactors, a computer program has been written in conjunction with
Sargent and Lundy, Engineers, for performing the lengthy design and
cost calculations required to determine the energy cost from a power
plant., This computer code was originally written(®! ror systems pro-
ducing 300 MWe with reactors cooled by pressurized liquid D;0 or by
bolling Dy0.

The original program was written for an IBM 650 computer with six
tape units. Subsequently the code was rewrltten in FORTRAN TII language
for an IBM 704 computer, and expanded to include crganic cooling and
500~ and 1000-MWe plants. Thus a code has been developed for handling
liquid Ds0, bolling D.0, or organic coolants at discrete plant sizes
of 300, 500, and 1000 MWe.

Development work and design studies that were reported in 1962(2)
indicated that the crganic-cooled, heavy water system offered potential
for low cost nuclear power, At that time, the major develcpment pro-
grams pertaining to the crganic-D,0 concept were being carried out by
Euratom as part of their CRGEL program, by AECL and Canadian General
Electric within the Canadian program, and by Atomics International as
part of the U. S. OMR program. Much of the ccolant technology and
plant design has been obtained through the courtesy of Atomics Inter-
national and of AECL.

The design and costs for the turbine plants, reacter bullding
structures, and reactor auxiliary facllitles were developed by Sargent
and Lundy‘®:%:5)  summary descriptions of these parts of the plant
have been included in this report along with the expressions for the
costs; the reader is referred to the criginal Sargent and Iundy reports
for more complete details,

Cost relationships for equipment and building structures were
developed to express the varliatlicn in costs as a function of reactor
gize, coolant temperatures, steam pressures, etec, so that the reactor
plant could be optimized., Cost equations were developed in terms of
mass of material, volume of equlpment, pumping or motor requirements,
number of +tubes, shield penetrations, etc, times appropriate unit costs.
Therefore, equipment costs do not exhibit discontinuities as a function
of size, facllitating coptimization of plant designs. Unit coste are
intended to be representative of a mature nuclear industry rather than




for a first-generatlon plant and thus are indicg
of the reactor concept.

The objective of this report is to provide
pP-707%1) which covers Dy0-cooled systems. The
the program, which are common to both the Dp0 arn
designe and are described in DP-707, will only

- 10 -

tive of the potential

g companion report to
numerous features of

d organic-cooled

e mentloned briefly.



DISCUSSION

1. Description of the Power Reactor Plant

The plant design for the organic reactor 1s based on a Sargent

and Iundy design'!®s7s8)

nology supplied by Atomlcs International.
ghown in Figure 1.1.

The

The bullding arrangement and locatlons of

equipment within the bullding are shown in Fig)
the buildin

design®. For the 1000-MWe designs,
modified to accommodate an lncreased number of

A sketch of the reactor core 1s shown 1in ]

coolant enters the reactor core through a ring
arrangement, passes up through the reactor and
header to the steam generators. The moderator

calandria that is plerced by pressure tubes thi

organic flows,

that was updated on the bagls of coolant tech-

procesg flow dlagrem 1s

i

rthe major pleces of
ire 1.2 for the 300-MWe
\g arrangement was
steam generators,

figure 1.3. The organic
header and plgtaill

out through an outlet
is contalned in &

rough which the hot

!

The organic coolant that has been chosen pe "Santowax"™* R, with

an equilibrium high boiler concentration of 10
the properties of thls organic as a function o
tration,

Reference 9O reports
high boiler concen-

The computer program has been set up to allow the use of U0 or
UC fuel material, clad with SAP (sintered aluminum powder).

The turbine plant consists of a single-turbine generator unlt wilth
the assoclated condensers, circulating water system, feedwater heaters,

booster feed pumps, condensate pumps, plping,
bullding,

Discrete turblne plant designs have been
Lundy for 325, 525, and 1050 gross electrlc me
include throttle conditions from 400 to 1500 p
of superheat and one to seven stages of feedwa

* The 500-MWe design had the same general arr

plent.
*% "gantowax" is trademark of Monsanto Chemica

ilters, and turblne

ﬁeveloped by Sargent and
bawatts. These designs
gia with from O to 500°F
ter heating.

|
angement as the 300-MWe

1 Co.



FIG. 1.1 FLOWSHEET OF ORGANIC-COOLED SYSTEM
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2.

Computer Program

(1)

The computer program conslsts of eight m
fied flow diagram of the code is shown in Fig
description of each function is glven below,

Input

Input parameters are supplied for each

b jor "blocks."
ire 2.1, and & brief

problem, including

fuel and cladding material, pressure tube material, number
of fuel tubes per assembly, mass of fugl per foot of

length, thermal

limits.

coolant temperatures,

Fuel Deslegn

The dimensions and maximum power of a
calculated from input parameters and a
criteria, !

Tattice Physics

hower,

and engineering

ruel assembly are

set of engineering

Reactivity parameters of the infinite Hattice are calcu-

lated from the dimensions and materialg

of the fuel assembly,

the lattice pitch, and the operating temperatures of the

fuel, coolant, and moderator,

Core Design

The number of fuel posgitions in the reactor core are com-

puted from the required thermal power

a fuel assembly a8 computed in the fue] design,

brd power output of

Fuel

exposure and spent fuel assays are cal¢ulated on the basis
of one of the fuel charging schemes and the reactivity
calculated in the lattice physics block,

I
Fuel Fabrication |
|

from the dimensions, materials, and ex

ogsures of the fuel

Fuel fabrication cost and fuel cycle cﬁsts are ccmputed

assembly. ;

A simpli-



(8)

Reactor

Major pieces of eguipment iIn the reactor and primary
coolant system are designed from the coolgnt flow rates
and reactor core size as calculated in the core deslgn.
An estimate of the ceost of each piece of gquipment is
made on the basis of its design.

Auxiliaries and Building Structures

Designe and cost estimates are obtained f#r the various
auxitiary facilities required in the reactor plant, and
for the containment shell and building sttuctures included
in the reactor plant,

Turbine Plant

Turbine plant design and cost are obtalned for each problem
by determining the turbine plant condltiohs that give the
minimum over-all energy costs. These conflitions depend

upcn the reactor coolant temperatures andj the sum of all of
the capital and operating costs, and are optimized by calcu-
lating the energy costs for a number of tiurbine plant designs
in order to find the optimum,

Final Accounting

Energy costs for the plant are computed fjrom economic ground
rules specifled as part of the problem.

"Fixed Fuel Design"

The fuel design and lattice physics routines can be bypassed
by supplying fuel assembly lattice physics properties and
having the code compute the reactor design and costs for the
specified fuel assgembly. TIn this way it |l1s possible to
study fuel assembly designs other than the annular fuel
geometry, such as rod or plate-type fueliclusters.

2-2
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3. Input Parameters

Major design variables are included in tHe 1ist of input required
for each problem, Other variable parameters nay be read into the code
from a library tape. Thus, in the use of the |[code it 1is necessary to
specify the library file required for each prdblem; with the use of a
series of library files, a parameter on the 1library file may be varied

and 1ts effect studied. The effects of capltgl charge rates,

the

price of plutonium, reprocessing costes, and ddsign stress of zirconium
ags a function of temperatures can be studied in this way. '

The 1list of input required for each problém is glven below. The
input sheets for a typical problem are shown in Appendix A.

Fuel Assembly

Fuel material, U0, cr U metal
Fuel length, in,

Mase of fuel (UOz or U metal) per unit length, 1b/ft

Number of concentric tubes
Cladding material, Zr, Al, or 8S '

Fuel density (for U0z only), % of theoretical

23357 content in fuel, atom %
Thickness of outer coolant channel, mils

Insulating liner or calandria tube material, Zr or Al

Space between the pressure tube and linen
tube), mils

Inner hcousing tube, yes or no

Length of reactor core, in,

Number of fuel pieces in the reactor length

Cladding thickness, mils
Presgure tube material, Zr or Al

Desgign Limits

(or calandria

Maximum surface temperature of cladding, °C

Minimum burnout safety factor
Maximum central fuel temperature, °C

3-1




Reactor Core

Coolant inlet temperature, °C
Coolant outlet temperature, °C
Moderator temperature, °¢C

H,0 in moderator, %

Axial reflector thickness, 1in,
Radial reflector thickness, in,
Number of control rods

Number of safety rods

Reactivity held in control rods (kepr)
Lattice pitch, in.

Iattice pattern, hexagonal or square
Degree cof flattening

Reactor System

Ioad factor
Thermal power removed by coolant, MW
Reactor discharge time, days




L. Fuel Design

4,1 Automatic Fuel Design

The fuel design block 1ls for fuel assembl]
or three concentric tubes of fuel clad with SAlL
powder). Dlimensions and power output are compy
power can be cobtained from the assembly and so
and pressure drops are consistent wilth the des]
criteria that must be satisfied are: (1) equa
subchannels, (2) equal coclant temperatures al
(3) equal maximum surface temperatures on each
is progressively increasgsed in the calculations
limits 1s reached. The l1imits specified in the
are (1) maximum fuel temperature, (2) maximum §
(3) minimum safety factor on heat transfer burt

This block of the code, which was origina
liquid Dp0 cooling, 1s described in detall In I

The liquid Dp0 code has been modified for;
the appropriate changes in the coolant,
The coolant properties!®’ of "Santowax" R were
properties of pressurized Dp;0. The equation f
ig given by

claddihg,

les that consist of two
b (gintered aluminum
ited so that a maximum
that the temperatures
Lgn eriteria, The design
|l pressures along the -
png each subchannel, and
fuel tube, The power
until one of the design
input to each problem
and

2]

r

rurface temperature,
nout.

1ly written for use wilth

)P—?B)-I'(:LO) .
gorganic coolant by making
and fuel properties,

substituted for the
pr the burnout heat flux

hOO

ntz)

- /3
(Q/A) 5o = 5527 V*/° + 85,
where
(Q/A)BO = heat flux at burnout, pcu/(hr)(i
T, = subcooling at burnout site, °¢
V = coolant velocity, ft/sec |
|
\
As with
h, is computed from !
|
yo-8 \
h = a(TO} 'D—O'T—E- [1+ O.OOS(TS }
e

+ T

gaturation temperature minus thé local bulk temperature

the liguid Ds0 ccoled case, the h?at transfer coefficient,

o)



where

V = coolant velocity, ft/sec @

D, = hydraulic diameter of the coolant anfiulus, 1n,
T, = surface temperature of the fuel, °C :
Tp, = bulk temperature of the coolant, °¢

a(TO) = fitted parameter that is a function pf the coolant
outlet temperature

L 2 Pressgure Tube Design

The pressure tube thickness 1ls computed from

psD
.
25
where
t = thickness of the pressure tube, in.
Pg = design pressure of reactor, psia
D = inner diameter of the pressure tube, in.
$ = design stress of the pressure tube matgrial at the
design temperature, psla
and the design temperature is taken to be the ouflet temperature from

the fuel assembly.

4.3 Heat Conduction to the Moderator

Heat is conducted from the outer coolant ch#nnel through the
pressure tube to the moderator surrounding the fuel asgsemblies. The
heat flux 18 computed from :

_ 1 t 1\
(q/8) = AT (h + ot ) |

g %o Pm

where

a/A = heat flux through the pressure tube, pew/(hr)(ft?®)

AT

It

average temperature difference between the coolant
and moderator, °C

hoo



T; = reactor outlet and inlet temperatyres, v
qm = gverage moderator temperature, O¢

hm = heat transfer ccefficient of the Aoderator interface,
peu/(hr) (£t2)(°C)

h, = heat transfer coefficient across the insulating gap,
peu/(hr) (£1%)(°c)

k., = thermal conductivity of the pressyre tube material,
peu/(hr)(ft)(°C)

t = pressure tube thilckness, ft

For the pressure tube designs where the idsulating gap 18 1lnslde
the pressure tube, the value of h, 18 the heat|transfer coefficilent
across the 1lnsulating materilal, wﬁereas for th¢ calandria designs, hg
ig the heat transfer coefficlent across the gas gap.




5. Lattice Physics

Iattice physics parameters for the infini
the fuel dimensions and temperatures of the fu
parameters are either specified in the origina
are computed in the fuel design portion of the
€, ps T I?, 7, and B® are computed by a metho
and has been adjusted by comparison with a lar
to give accurate reactivity calculations over
water lattices, The majorlity of the compariso
and calculations have been made with DzO-coole
dozen experiments with hydrogenous coolant are
with calculations, and it has been found that
to fit these experiments is the same as for th

£
-

Le cell are computed'from
8l agsembly.
1 input to the code or

All of these

code, The values of 7,

i developed at SRL!*®’,
be number of experiments
h, large range of heavy
hs between experiments
H lattices,

Only about a
available for comparison

the normalization required

D,0-cocled case.



Core Design

The core design block uses the results of
lattice physics portions to compute the reacto
put, and fuel life for several fuel charging s
charging strategles are considered with each p
do not differ in the core dimensions or number
only in the assumed fuel handling procedure an
flattening that results, A detailled descrlpti
culations are given in the Appendix of DP- 707
handling schemes are as follows:

6.

Case 1 - Batch Refueling

gase 1 is the base case., The core dimens
agsgemblies are determined so that thils reactor
power (an input parameter) for an assumed powe
chopped Jo—cosine. The fuel 1life for this cas
simple batch discharging scheme. The entire c
the reactivity falls below the minimum value,
for xenon override and flux trimming.

ng

the fuel design and

r dimensions, power out-
trategies., Three fuel
roblem. The core designs
of fuel assemblies, but
1 the degree of power

bn of the method of cal-
The three fuel

+*

ions and number of fuel
produces the required
r distributlion of a

e i1s obtained for a

ore ils discharged when
Akc, that l1s required

Case 2 - Continuous Countercurrent Refuell

Cage 2 is characterized by a continuous ¢
each bilt of fuel recelves the same exposure,
power distribution for Case 1 is maintained, b
the fuel ig achieved by balancing the fuel ele
with fuel material of adjacent lattice positlo
the power distribution remains constant and th
same as in Case 1,

Case 3 - Graded Two-Zone Refueling

Case 3 1s characterized by a continucus %
The power distribution is flattened by chargin
sesemblies into the central zone at a rate suc
buckling 1s zerc. Assemblies are charged in {
required to maintain criticality and compensat
of the central zone. In this procedure, reacty

sacrificed to gain improved power distribution.

power distribution, the total power 1s higher
The degree of flattening or the total thermal
of the user of the code.

6-1

harging scheme in which
The chopped J,-coslne
ut a longer .exposure of
mentsg of high exposure
ns, In this procedure
e reactor power 1s the

|
i

wo-zone refueling scheme,
g fresh full-length fuel
h that the mean radial

he outer zone at a rate

e for the low reactivity
ivity or core life 1s
Because of this better
than in Case 1 or Case 2,
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The input for the core design block is obtalred from the initial
input or from the output from the fuel design and |lattlce physics
blocks and includes the following:

Initial Input

Lattice pitch

ILattice pattern

Tength of fuel assembly
Welght of fuel

Enrichment of fuel

Number of safety rod positions
Minimum amount of reactivity required for coptrol
Radial reflector thickness
Vertical reflector thickness
Time required to replace spent fuel in Case ]
Degree of flattening in Case 3
Total power sent to steam plant in Case 1 andg Case 2

|

Input from Fuel Deslgn

Power removed by coolant in central assembly
Total power generated in central assembly
Coolant flow 1n central assembly

Input from Lattice Physics

Initial hot clean buckling of the lattice cefll
Migration area
Resonance egcape probabllity

The smount of reactlvity desired for operatipnal control is an
input parameter, and the amount of reactivity loskt to xenon-samarlum
is computed from the average power. The reactivity lost to Doppler
broadening is computed from the average temperatdre of the central fuel
assemblies as computed in the fuel deslgn block.

The number of fuel assemblies 1in the core ié adjusted to glve the

desired thermal power of the reactor for Case 1, which establishes the
size of the core and the over-all reactor dimensions. For Case 3, the
amount of power flattening is automatically adJusted to glve the desired
thermal output for Case 3,
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An expression for reactivity change as a function of the exposure
and resonance escape probability has been standardized in the form of
the following polyncmial:

where E is the exposure, and p 1ls the resonange escape probability.
The coefficients a; are computed separately in part by side studies
and in part, internally in the code. The method for computing the
ai‘s and some of the results of the side studies are described in
DP—?OT{l]. The reactivity loss due to tempergture, leakage, control,
and xenon-samarium ig first subtracted from the 1nitial hot reactivity
of the lattice., The remainder of the available reactivity determines
the core 1life of the fuel. The exposure at discharge is then computed
from the root of the polynomial.

{

Included in the output from the core design block are the expo-
sures, throughput, fuel inventory, and the assays of the spent fuel in
the inner and outer regions of the reactor, lThese quantitlee are
required primarily for the fuel cycle costs. :The thermal flux of the
core reflector interface is computed for use in the shield design cal-
culations. Also, the total coolant flow, the|Dz0 in the reactor core
and reflector, and the heat load on the moderator are computed for use
in the determination of the reactor bullding and equipment costs.




7. TFuel Cycle Costs

7.1 Fuel Cost Subroutine

In this subroutine the charges assoclated
computed by one of two alternatlve cost accoun
procedures correspond to two methods of handli
procedure essentlally follows the AEC method a

Evaluation Handbook(*2), This AEC charge sche
g0 that $0.,15/kg U and $2.50/kg U are taken fo
for new and spent fuel. The alternatlve proce
fuel is stored at the reactor site and not pro

The input required for the determination
includes dimensions of the fuel assembly, init
fuel, isotopic assays of the plutonlum and ura
fuel, exposure of the fuel, throughput of the
of fuel in the reactor. These input parameter
ceding blocks of the program.

charges for both the outer (buckled) zone and

Exposure, MWD/tonne
Throughput, tonnes/yr
Fabrication cost, $/kg U

Manufacturing cost, which includes the fu
fabrication cost, and the cost of shipp

with the fuel cycle are
ting procedures. The two
hg the aspent fuel. One

5 outlined in the Cost
Hule has been modified

r the shipping charges
Hure agsumes that spent
cessed,

pf the fuel cycle costs
tal enrichment of the
nium-235 in the spent
fuel, and the lnventory
s are determined in pre-

i

The output from the fuel cycle cost subroutine llsts the following

central {flat) zone fuel:

el preparation cost,
ing new fuel, $/kg U

Fuel burnup cost, which includes the net
and 2%5U, $/kg U

Use charges, $/kg U
Fuel cost, $/kg U

|credit of plutonium

For each of the fuel charging schemes, the foilowing charges are listed:

Annual reactor fuel cost, $/yr
kg/yr

Average exposures, MWD/tonne

Annual throughput,

Reactor fuel cycle cost, mille/kwh



T.2 Fabrication Cost

The fuel fabricatlion cost hes been estimated by assumlng that a
separate plant will be constructed to furnish fuel elements that are
required by the reactor design, Estimates have Qeen made of the
capltal ocutlay and operating expenses required tg bulld and operate a
fuel fabrication plant for thls purpose. TFabricgtion costs have been
developed for the manufacture of UQp tubes by meqhanical compaction
and for the manufacture of uranium carbide tubes by a skull casting
process. The manufacturing costs for uranium oxide tubes clad in
Zircaloy have been published previousiy(*®), and [the fabricatlon costs
for the uranium carbide tubes are described beloy.

The coet of manufactured uranlium carbide hag been developed by
analyzing the Ilnvestment and operating costs of plant to produce
about 300 kg of uranium carbide per shift. The process consists of
skull melting and casting for the manufacture of |uranium carbilde.

The cast uranium carblde tubes are then asssembled in SAP sheaths, and
nickel-plated end plugs are attached by an alumiﬁum eutectlc braze,
These operations were developed by Atomics International. The costs
have been developed so that 1t ig possible to estimate the effect of
plant throughput and fuel assembly dimensions on the unit cost of the
fuel. i
The variable costs Include the cost of materiale (not including

the cost of components), the cost of laboratory alyses, direct labor,
and distributives which include supervision, services, maintenance, and
miscellaneous supplies. These varlable costs haye been divided Into
those that depend upon the mass of fuel processed and those which depend
upon the number of tubes processed. The variable costs that depend upon
the mass of fuel processed are $1293/shift, or $k 65/kg of U. The costs
that depend upon the number of tubes processed are $1183/shift or

14,800

N $/kg U

where
b and ¢ = OD and ID of the uranium carbilde kore, em

L = length of the core, cm



The fixed costé are made up of the followling:
(1) Indirect plant costs, including deprefiation, taxes,
and Insurance
(2) Overhead
(3) Management expense

(4) Inventory charge

These charges total $114/tube, or,

12,700
‘(T.?ich)'L' , $/kg U
In addition, & component of the filxed chapge costs can be
expressed as & unit cost of $115/T, where T isi the throughput in
tonnes U/year. i

The cost of the end plugs is calculated from the welght of the
end plugs, which are assumed to be 6 inches long, cost $6/1b and have
a machining coegt of about $20/pair. The assumFd rejection rate 1s 15%.
The expression for the end plug cost 1s then

The cost of the SAP sheaths 1s computed fﬁom the mass of the
material and an assumed cost of $12/1b of SAP.! The sheath cost, SHC,
isg glven by !

_lm (a2 - v® + c® - 4%) L : 1 1
N FE Y NN A (W T Y

a and d = 0D of the outer sheath and the ID of the inner sheath,
respectively, cm 1

rib area = 0,060 in®

r, = rejection rate of the SAP shea@hs during recelving and
inspection = 0,20 ‘

r, = rejection rate during inspectidn of the finlshed fuel
elements = 0,15

p, = density of the SAP, 1b/in®

C. = unlt cost of the SAP = $12/1b
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These component costs are then combined to

1listed in Table T7.1.

TABLE 7.1

|
Five the Equation 4b

Equatlons for Fuel Cycle Cbst

Cost

{
on Number

Uranium

Fuel preparation
Fused UO,
Uranium carbide

Losses in fuel preparation

Fuel fabricatlion
U0z tubes
Uranium carblde tubes

Losses in fabrication
Shipping new fuel
Shipplng spent fuel
Jtoring spent fuel
Depleted fuel price
Uranium recovery
Reprocessing
Plutonium recovery
Fuel burnup

Use charges

Summary costs
Manufacturing
Total fuel
Fuel cycle

Equat
AEC Accounting Throwaway Accounting
Procedure Procedure
Natural Enriched Natural Enriched
Uranium Uranlunm Yranium Uranium
lsa 1lb la 1b
28, 2¢ 2a z2e
2b 2n ! 2b 2b
3 3 3 3
LT Bg Lg, bg
4b 4p ! kb 4o
5 5 | 5 5
6 6 | 6 6
|
T T - -
- - 8 8
9 9 - -
10 10 - -
11 11 - -
12 12 - -
13a 13a 13b 13b
- 1he - 140
15 15 15 15
16a 16b : 16a, 16b
17 17 17 17




TABLE 7.1 (Continued)

Equations
Number Equation
la A= 21.0
1b A = f(a) where f(a) 1s the cost of hranium as a function
of enrichment
2a N = 6.25 (1 R T A 4
100
oh N = 3.64 1 + M
100
2¢ N = (6.1 + 2.2q)  + 212 *+7
100 |
|
_ o g +ot+ 7
E P=Avos (** T 100 ) !
138.5 [32.8 ¥, + €;)
ba O, = ‘ + 0.215(L + L )%C ]
1 ona(bi - ci)L(l - Rl) m (ti + ci) 177,
- w2 _
wi = b1 c
}1:‘”161
R = z
€3]
T 1
kb C, = 4,65 202200 50, 115
1 T oLt T T T
i 1
170 T S L
m 0.122(a b= + Cj d2) + 0.060(2.54 + 2)
* |
|
_ Ad E + & 1
5 S = 7o (1+ 755 |
6 U, = 0.15 |
7 Uz = 2.50
8 88 = 2.50
9 B =




TABLE 7.1 (Continued)
Number Equation
10 DD = a4 as ae
11 o0 = [TT + F/G]
2 F
é
12 EE = ay as ag(gl + g5 + gs) i
1%a PP = XX + (Ug + CC = rj(gl + g + 8a) + BE]
where XX = A 1f B - DD £Q
and XX = A - B + DD 1f B - DD >(

13b PP = A + 88

1% 12 100 !

|

_ g |

W = alA 12 i
Je
Y = a,A —

e
—a — [A+B
Z =8, 5o {A ]

F 1 F F
AA = alB ‘T + 365 {G + 1000 4 aa])
WW=Q+T+W+Y +2Z + AA

14b WW =Q+T+W+Y+ 2
15 V=N+P+R+35+1U,
16a F, =V + PP

16b F =V % FP + WW

Fc(los)
17 E. = 2§ g




TABLE 7.1 (Continued)
| Symbols 1n Equations

Symbol Value Description

8y - 0D of clad tube, cm

a, 0.0475 use charge rate

8o 17,500 reprocessing cost, $/day

ag 35 holdup time In reprocessing, days

a4 5.6 nitrate conversion cost, $/kg U

By 0.99 separation efficiency of nitrate conversion
8. 0.997 conversion efficiency of nitrate conversion
8- 1.5 cost of plutonium reductior, $/z Pu

&g 0.99 separation efficiency

ag 0.99 conversion efficlency

230 3.0 tube length beyond core, ft

A - cost of uranium, $/kg

AA - use charge associated with?the fuel during
reprocessing, $/kg . :

bi - 0D of core, cm %
- price of the uranium in thé spent fuel, $/kg
cy - ID of core, cm '
Cy - fuel fabrication cost per fuel element, $/kg
Cz,  99.0  Zircaloy-2 cost in U0 tub%s, $/xg Zircaloy
ce - fuel processing cost, #$/kg!
dy - ID of clad tube, cm |
DD 5.60 cost of uranium recovery, $/kg
e - fuel inventory in the core, kg
- exposure of the fuel, MWD/ﬁonne
E, - fuel ecycle cost, mills/kwh’
EE - plutonlium recovery cost, $/ kg
25,000 reprocessing batch size, kg
e - total fuel cost, $/kg
Fy 154 fixed and variable costs of U0, tubes, $/element




TABLE 7.1 (Continued)

Descriptlon

Symbol Value

81
g2
&3

PP

2]

1000
0.5

2.5

9.50

0,15

2.50

0.15
2.50

289p;; concentration in spent
240py; concentration in spent
241p; concentration in spent
reprocegsing rate, kg/day
fraction of core 1ln spare fue
length of fuel In core, cm
trimming loss of Zr 1n U0z tu
cost of fuel preparation, $/k

cost of fuel material lost in
fabrication, $/kg

fuel burnup cost, $/kg

fuel, g/kg
fuel, g/kg
fuel, g/kg

beg, cm

24
fuel

use charge assoclated with the fuel during

fuel conversion, $/kg
Pu price, $/g
fuel fabrication cost per fue

fraction of UQ, tubes rejecte

L agsembly, #$/kg
i

fuel material lost in fuel fabrication, #/kg

storage cost of irradiated fuel, $/kg

cledding thickness, cm

/

uge charge assoclated with the fuel dqring

fuel fabrication, $/kg

turnaround time, days

shipping cost for new fuel, $ng

shipping cost for spent fuel,,

. $/kg

manufecturing cost, $/kg [

use charge assoclated with tqe fuel during

storage, $/kg
total use charges, $/kg

use charge assoclated with tﬁe spare fuel, $/kg

use charge associated with the fuel during

irradiation, $/keg

i

initial 2°5U enrichment, wt %

final 2257 enrichment, wt %



TABLE 7.1 (Continued)

Symbol Value

Description

10
0.8
1.2
50

1.0
3.0
3.2
6.4

recoverable scrap, %
nonrecoverable loss 1n preparation, %

nonrecovergble loss in fabrication, %

cost of end plugs of UO, tybes, $/element
over-all plant efficiency, |%
fuel preparation time, months
fabricaetion time, months
new fuel shipping time, months
density of zirconium, g/cmi
density of UQp, g/cm®
throughput, kg/yr
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8. Reactor Design and Costs

The reactor consists of a cylindrical cal
D,0 moderator that 1s plerced by coolant tubes
zirconium alloy. The coclant tubes are conneg
gbove and below the reacter, The organic cool
reactor and outlet plenumsg through either four
to the steam generator complex which consists
beoilers, and an economizer in each loop. The
each of the loops is combined in hesder piping
turbine plant.

Much of the technology associated with th
been established by Atomics International in
systems, This work provided a basis for formu
criterias of this system. The general design a
been kept the same as in the D,0-cooled studila
that in these aspects the systems would be com

8.1 Reactor Shields

Three types of shlelds are considered:
shield consisting of 50% H,C and 50% st&inless
biological shield of concrete, and (3) the ax]
40% H,0 and 60% stalnless steel,

A study was made to determine the requirs
a function of the reflector thickness and the
reflector interface, The results of this stud
polynomials for use In the computer code., Sln
obtalned for the heat generation in the radial
determination of the shield cooling requiremer

8.1.1 Radial Thermal Shield

The radlal thermal shield 1s designed sco
maximum energy flux that is lncldent on the ¢
to less than 30 Btu/{hr)(f+t®) during reactor
consists of an annular tank of stalnless stee
steel plates that are cocled with H,O, The tq
shield, ;
!
)hel,

r

;
i

te =,21&ij(1n ¢1
1,J
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andris tank containing
of either SAP or

ted to plenum chambers
ant passes from the

or elght parallel loops
of & superheater, two
superheated steam from
and 1s sent to the

is reactor system has
heir work on the OMR
lating much of the deslgn
nd ccst philosophy has

s whenever possible 8o
parable,

1} the radlal thermal
steel, (2) the radial
8l shield conslsgting of

d shield thicknesses as
neutron flux at the core-
v were then fitfed to
ilar expressions were
and axial shields for
ts.

that 1t reduces the
nerete blological shield
peration. This shield
containing stalnless
ickness of the radilal



where
trs = thickness of radial shield, cm
t_ = thickness of radial reflector, cm

¢, = thermal flux at the core-reflector interface
at the reactor midplane, n/{cm?){sec)

&gy = coefficients of polynomlal glven in Table 8.1

The heat generation in the shield,

1,3
q.. = C;HR ¢ > b, .t t i=0,1,2
rs 81 1jrrs
i, g 3 =0,1,2
where
4,4 = heat load on the side shield, Btu/hr
R = inner radius of shleld, cm

H = height of reactor core and reflector, cm
¢, = 17.5 x 1073

by = coefficients of polynomial given in Table 8.1

The cost of the radiasl shileld, RTS, 1s expressed as a function of
the weight of the shield times the unlt cost of steel, whilch includes
the cost of the materlal, fabrication, and instﬂllation.

kin
RTS = [(dc + 2t + ztrs)z - (d. + 2tr)2] m(hc + 12)v3p1Co

|
d. = diameter of the reactor core, in, %
‘v, = volume fraction of the stalnless steej = 0.5
¢, = installed cost, $/1b = 1.80
t = thickness of the radial shield, in,

t.. = radisl reflector thickness, 1n.

p, = density of stainless steel = 0.28 1b/1n®

h. = height of the reactor core, 1in,

8-2




8.1.2 Axial Shield

The top and bottom shields are designed
after shutdown due to cobalt activation in th
1 mr/hr and the maximum neutron leakage in th
1s less than 10° n/{cm?)(sec) during reactor
leakage criterls are the more restrictive.
ghield is

T

ttB = tbS -—-Z- dlj (ln sz)
i,J
where

tts’tbs = top and hottom shield thie

tar = gxial reflector thickness,

¢ = maximum thermal flux at th

interface, n/(cm®)(sec)
dij = poefficients of the fitted

are given in Table 8.1

The heat generation in the axisl shields
expression:

Ay g . t
= CgR%¢, T e, .t
qts c i ijar] ¢
where
Qg0 9yg = heat generated in the top

shields, Btu/hr

R, = radius of the reactor core

Cs = 5.5 x 107*%

EIJ =

The axial shields consist of plate and t
late filler of stainless gteel. The construc
recirculation of the cooling H,0. The cost 1
the gross welght and the number of tubes that

Ebe ghields
|

Lo the radiatlon level

p sahleld 1s less than

5 gres sbove the shleld
bperation. The neutron
he thickness of the axial

. J
ar

knegsses, cm

cm

2]

=

core-reflector

polynomial and

;is glven by the following

J
bs
4 1 0,1,2
8 J=0,1,2

pnd bottom

;, cim
L
i'
|

coefficients of the polynorial given in Table 8.1

with particu-
ion of the shield permits
in terms of
shield.

expressed
plerce the



] VaP1Cy + [

g +n

¢ Ng

neutron shields, in,

volume fraction of stalnless stedél = 0,60

general fabrication and installation cost, $/1b = 2,0

USH 2 [tts
[LSH] = (do + 2%, + 2t,) ﬁ.[tbs
where
USH,LSH = cost of the upper and lower shlelds
tts and ty, = thickness of the upper and lower
Ve =
Cy =
Cs = cost per lattice position, $200
Cg = cost per safety rod position, $1%0
ne = number of fuel positions
n, = number of control positions
ng = number of safety rod positions

8,1.3 Radial

Bilologlcal Shield

The concrete blological shield is deslgned

to reduce the maximum

radiation level during reactor operation te 1 mr/hr for which the
required thickness 1s 9.5 ft.

is expressed in terms of the volume of concrete

shield and the mass of reinforcing steel,

where

RBS = (dg + 2ty + 2,5 + tg)(he + 2t . +

C Z2m
X [ﬂts(ﬁs + m(alcs + cs)]

thickness of the biologicel shield, in.
height of the blological shleld above

tank, in,

cost of concrete, $/yd® = 25
amount of reinforcing steel, $/ft2 = 4.0

cogt of reinforcing steel, $/1b = 0.2

cost of the forms, $/ft® = 3,50
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The cost of the biological shield, RBS,

surface area of the

brg + tpg *+ tl)

the moderator




8.2 Primary Coolant System

The primary coolant system consists of p
liners, inner housing tubes within the pressu

ressure tubes, insulating
re tube, pressure tube

hardware and extensions, plenum chambers, main piping, pumps, motors,

and steam generators, In subsequent sections
for the equipment cost, the D0 inventory, an
the 200-, 500-, and 1000-MWe reactor plants.

8.2.1 Pressure Tubes

The pressure tube material may consist o
product (SAP) or zirconium~niobium alloy pres
less steel extensions are ccnnected, The zir
Jjoined to a stalnless steel transition joint
This transition Jjoint is then welded to the s
which in turn, is connected by pigtails to th

. expressions are gilven
i the pressure drop for

F elther sintered aluminum
sure tubes to which stain-
ronium-alloy tubes are

by a metallurgilcal bond.
tainless steel extension,
= coolant dlstributors,

The cost of the zirconium-nioblum tubes,! PT, is given 1n terms of
the weight of the tukes, the cost of the metaﬂlurgical bond and welding,

and the weight of the stainless steel fittingk.

The cost relation is

PT = (dipt - d?.pt) % (hc + etar)nglznf * an(doptcls + 014)
+ n_(d2 -~ a% )E(t + t. + t_)p.C
£ ' opt ipt’ 4 ‘7ts bs 21715
where
dopt’dipt = 0D and ID of the pressure tube, in.
hC = helght of the reactor core, in.
tar = axial reflector thickness, in.
ng = number of fuel positions ;
trgrtpg = thickness of top and bottom Ehields, in.
p; = density of stainless steel,}lb/ina
p, = density of zirconium-niobium, 1b/in®
C,, = cost of the zirconium—niobiu%, $/1b = 50
¢,g = cost of the metallurgical bdnd and welding,
$/in, of dia. = T5 !
¢,, = cost of the metallurgical bond and welding,
$/tube = 350
t, = length of the stainless steel fitting, in.
C,5 = cost of the stainless steel;fitting, $/1b = 5
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The pressure tubes of sintered aluminum prod
connected to SAP end fittings by flash welding or
The end fittings are machined for mechanical Joint with the
The cost of the tube 18 glven in %

method,
plenum tubes,

uct (SAP) are
some other bonding

erms of the welght

of SAP, the cost of fittings and installation, and a cost for shop

and field tooling, etc. The cost relatlon is
i
= 2 _ 42 n :
PT [(dOpt dipt) ) (hc +2t bt b tz)psclsnf]

+ nf(SOdopt + 175) + C

17

where
dopt’dipt = 0D and ID of the pressure tube, |in,
h, = height of the reactor core, in,
tgr = axial reflector thickness, in,
ne = number of fuel positions
tigrtps = thickness of top and bottom shiélds, in,
ps = density of SAP, 1b/in® = 0.098
C;g = cost of the SAP tube Including testing, etc,
$/10 = 8.0
C,, = cost for shop and fleld tooling, $35, 000

8.2.,2 Pressure Tube Hardware and Extensions

The pressure tube hardware and extensions imclude access plugs,

shield pluge, fuel extension fittings, fuel supp
nisms, etec. The costs of the varlous pleces of
obtained in terms of the weilght of the hardware
the tube plus a constant cost. The cost of the |
pressure tube is:

@ _ + C

PTH = n, [c,, ot 1sdipt +
where
n, = number of fuel positions
dipt = TD of the pressure tube, 1in,
C,s = unit cost, $/in® = 6.0 ;
C,g = unit cost, $/in. = 27
C,, = constant cost, $125

brte, hold-down mecha-
the hardware were

ind the perimeter of
hardware for the SAP

N

L
20

]




For the zirconium pressure tube, the expl
the pressure tube hardware is similar to the 4

unit costs to reflect the more expensive matel
= 2
PTH 2 [C sdipt + Clsdipt
where
C;g = unit cost, $/in® = 9,0
C,p = uUnit cost, $/in, = 40
C,, = constant cost, $185
The extension of the pressure tube for th

tion of the SAP tube out of the core to a heid
and below the axial shields and the cost of th
in equation for the pressure tube cost.

For the zirconium pressure tube,
stginless steel sleeve that is welded to the j

the exte

ression for the cost of
thove expression with
rial.

+ ¢ ]

20

e SAP tube is a continua-
tht about 36 inches above
1ls extension is contained

rnsion consisgsts of a
regsure tube zsgembly.

The cost of the extenslon, PTE, is expressed in terms of the weight
where the total weight equals about 5/3 of th¢ welght of the top

extension,
PTE = ﬂ(dopt + ts)t4t5pla.2nf021
where
opt = 0D of the pressure tube, in, |
dopt + t3 = mean diameter of pressure tube extension
ty = 5/16 in.
t, = wall thickness = 3/8 in.
tg = length of extension = 65 in.
p, = density of the stainless steel = 0.28 1b/in®
a, = ratlo of the total welght to the weight of the
extenslon = 1.67
Cp, = fabrication and installation cost} $/10 = 4.0

The organic inventory and the pressure tube extension, I-PTE,
include the fluid in the pressure tubes and ektension pieces from the
outer edge of the axial reflector to the plenum chembers sc that

A T 1



I-PIE = n a3 . T 2t E%%@
where
a, = the fraction of the extension fllled wlth organliec = 0.5
te = combined length of top and bottom extension tubes = 132 in.
Py, = dengity of coolant at a temperature midway between reactor

inlet and outlet temperatures, 1b/ft®

The expression for the pressure drop 1n the[pressure tubes outslde
of the core includes the friction drop along the|length of the ftubes
plus two veloclty heads so that

4f t_a W 28 W
AP-PTE = 1Tz + e 2)42?
4« 2(3%.2)p%(a

({%}(e)(aa.mi(am) .

4
1pt)
where

f, = friction factor = 0.006 !
= total length of the pressure tube outshide of the
core = T £t

a, = converslon constant = 0.0104

p, = denslty of coolant at the temperature midway between
the reactor inlet and outlet temperatures, 1b/ft2

W. = maximum flow per fuel assembly, 1b/hr

§.2.3 Inner Housing Tube and Ingulating Liners

For fuel asgemblles with an inner housing fube of SAP, the cost
expression, IHT, is glven by : :

IHT = % (a2 - di)(hc +2t, .+ ts{nfpacaz
where {
Aoy = 0D and ID of the inner housing tubei in,
h, = height of the reactor core, in. %
t,, = thickness of the axlial reflector, i¢.
ts = length of the inner housing tube ab&ve and below

the reflectors, in,




ng, = number of fuel positions
ps = density of SAP, 1b/ft® = 0.098
Cpp = cost of BAP, $/1b = 8.0

One of the pressure tube optlons includes

the use of an insulating

liner inside the pressure tube, Thls liner can be made from SAP or
zirconium, The cost of such s liner, INL, i1s given by
INL = WDl(hc t2t, bt H cs)nftlopc23
where
Dl = mean diameter of the liner, in.
tygss tpg = thickness of the top and bottom shiellds, in,
tg = length beyond the shield of the liner = 24 in,
t,0 = thickness of the liner, in.
p = density of the liner material
C,q = unit cost of the liner material, $/1ﬁ = 8 for SAP; = 50

for zirconium

8.2.4% Plenum Chambers

The inlet and outlet plenum chambers cons
cylinders of carbon steel to which the coolant
The cost of the plenum chambers is expressed 1
of carbon steel, the number of fuel, control,
nozzles that are attached to the chambers. Th

ist of right circular
piping is connected,
n terms of the weilght
and safety rods and

expregsion for the

=]
C

cost, PLCH, ls written so that five terms reprgsent the cost of plates,
shells, tubes, nozzles, and constant cost, respectively.
' (d_ + 24)
PICH = 2[2(d_ + 24)2 T t_ p.C. 1+ 2[(d + 2W)nt p ~————p C_ ]
¢ b M11Vaivz2s e} P ietd Sd 1 24
+ 2[(nf + nc)025 + nscgs] + 2N, C _ + 2C |
where
d, + 24 = diameter of the plenums, in.
t;, = thickness of the top and bottom plates = 1 in,
p, = density of carbon steel = 0,28 1b/1in®
C,, = material and fabrication cost = $1.5/1b



= depth of the plenum chambers = 24 in,
= design pressure of the primary coolant system, psi

NpsNn,Ng = number of fuel, control, and safety rod positions

Cos = unit cost for the fuel and control cluster tubes, $/assembly
C,q = unit cost for the safety rod tubes, ${tube
N1 = number of primary coolant loops
= 4 {300 and 500 MwWe)
= 8 (1000 Mwe)
C,, = unit cost of the nozzles = $3,500
C,g = constant cost = $30, 000

The organic inventory in the plenum chambers is given by

—_—

I-PLCH = 2 7 (d, + 24)®

=13

—ta_:
1728

The pressure drop through the plenums is ba#ed on a combinatlion
of empirical and theoretical considerations and is given by

(1.9 x 107**) (W) (n, + n )C® 1.6 x 107*°)(W3)
AP-PICH = < +
2P(1 - a_ . - 0.75)% X
P ] opt ’
where
P-PLCH = pressure drop through one plenum, £t

Wq = flow per loop, 1b/hour

P = density of coolant in the plenum chamber, 1b/ft®

1g = lattice spacing, in. i

dopt + 0.75 = 0D of the fuel tube inside of the plenum, in.

8.2.5 Primary Coolant Piping :

The primary ccolant piping consists of carbbn steel piping,
fittings, valves, steam tracing, and thermal insulation. The pressure
rating on the valve and flanges i1s 300 psi and shhedule 20 pipe was
assumed for the maln piping. |

The diameter of the piping is optimized within the computer pro-
gram by computing the annual costs assoclated with (a) the construction
cost of the piping, (b) the organic inventory, and (c) the pressure
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drop through the piping. These costs are compluted for seven pipe sizes
covering a sevenfold range of flow velocities From approximately 45 to
6 feet per second. The optimum pipe size 1s then chosen to be that

which produces the lowest annual cost.

The cost of the piping 1s given in the table below:

Pipe Size, Capital Cost of Phiping, $
in, 300 MWe 500 MWe 1000 MWe
16 320, 000 350,000 800, 000
18 360, 000 400, 000 900, 000
20 410,000 450,000 1,050,000
24 480,000 53¢, 000 1,200,000
30 580,000 640,000 | 1,450,000
36 710,000 780, 000 1,950,000
42 860,000 950,000 | 2,350,000

The annual costs assoclated with the orgahic inventory are given
by the following equation:

$/yr = C.I (c, + Y)

op
where
C, = cost of organic = 0.17 $/1b
Ip = inventory of organic in the piping, [1b
Cn = fixed charges on nondepreciable investment
Y = fraction of organic lost per year byl decomposition

The inventory 1ln the pipes is given in thp table below for the
three reactor sizes. i

Pipe Size, Organic
in, Inventory, [1Db
I
16 1.29 a p,l
18 1.65 o Pa
20 2.02 o py
2l 2.5 0 pgu
30 4.59 a pg
36 6.68 o p,
42 9.06 a py
where j
a = equivalent length of pipe (788, 866, and 1970 ft for the
300-, 500-, and 1000-MWe plants, respectively)
p, = average organic density in coolant systems, 1h/f't°
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The pressuré drop, APp, due to frictional lgss in the piping is
given by the following empirical expression, which takes into account
the effect of the roughness to diameter ratio on |[the friction factor.

2.39 10'111m§

AP =
by PiDE'l

where

L = applicable length of the pipe = 208, 230, 310 ft for
the 300-, 500-, and 1000-MWe systems

W, = flow per pipe, 1b/hr

p, = average organic density, 1b/ft3
D = inside diameter of pipe, ft

Expangion and contraction losses equivalent%to 2.5 velcclity heads
are produced by fittings, valves, entrance, and dxit losses to the
reactor, superheater, boilers, and econocmizers. Therefore, the total
head loss in pipe and fittings ls expressed by the following eguation:

2,39 10”*+11w® 1.84 107%w2
1 1

AP = +
piDs.l p

2D4

For the optimization of the pipe size, the pumping power, BHP,
is expressed by the following equation assuming $5% pump efficiency:

NW;AP
(550)(3600) (0.85)

BH? =

where

=
|

= number of loops
4 for 300- and KO0O-MWe plants
8 for the 1000-MWe plant

Thus, the znnual cost of pumping through the pipés and fittings is
equal to CbBHP.

The incremental cost of pumping the organlc coolant Cp, 1s made
up of three components- (a} incremental cost of pumps, motors, and
backup facilities, (b) cost of plant facilities to produce incremental
power, and (c¢) the fuel cycle cost for the incremental power. The
values assumed for each of these three components are $56/bhp for the
pump and $50/bhp for the motcr and backup. The incremental cost of

8-12



plant facilities to produce incremental power is $78/bhp, eguivalent to
$100 per electrical kw. At a fuel eycle cost ¢f 1.5 mills/kwh, the
fuel ecycle compeonent 1s equivalent to $#8.25/bhp-yr. Thus,

¢, = Cd(106 + 78) + B.2%

where
Cd = gnnual charge on depreciable investment

8.2.6 Pumps and Motors

The primary coolant pumps and motors include carbon steel centrif-
ugal pumps, thelr bases, flywheels, motors, and electrical auxlliaries,
An empirical expressicon for the pump costs was derived from a combina-
tion of theory and avallable price quotations.: The cost of the motors
is expressed in terme of the cost per hp. The: combined cost for the
pumps and motors, PCPM, i1s given by the exprespion below where the
first term applies to the cost of the motors, and the followlng two
terms are assoclated with the costs of the pumP.

C N.W.AH /0.124 W
25 1 17T ‘yo.a 1
p = + ol e I
CPM = T5553)(36007(0.85) * Cao'Fa’ bs ) Cay
where
C,g = cost of the motors, $/ehp = 35

Ny = number of primary ccolant loops (mopors)

W, = coolant flow per loop, 1b/hr
AHT = total head loss in the system, ft
= unit cost of the pumps, $13.50
Py = design pressure of the reactor syst?m, pslg

p. = organic density at the reactor inleh temperature, 1b/ft®

\
¢.. = fixed cost = $40,000 |

1
The organic inventory in the pumps, I—PCP&, was assumed propor-
tional to the pump capacity as glven by the foﬂlowing expresslon:

I-PCPM = N_{0.12% W )ag

1( 1
where

ag = pump volume per unlt pump capaclty, £t%/gpm = 1.1 X 107°
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8.2.7 8Steam Generators

The design parameters of the steam generatg
matically optimized within the code for each computer run.
of this optimization are described in Section 11.

r complex are auto-
The detalls

connected to each loop of the reactor system ls a superheater,

two boilers, and an economizer. The superheatex
U-tube heat exchanger wilth organlc on the shell
tubes, 5/8 in. x 16 BWG are used and a coolant ¢
30C pslg is assumed for the shell design.

gshell side. As 1in the superheater,

ig assumed to be 300 psig.
U-tube heat exchanger with carbon steel 5/8 in,

The organic coolant with an assumed design presg

the shell side cof the unit.

The ¥

vertical U-tube heat exchangers with organic coq

carbon steel tubes, 5/8 1n, OD x 14 BWG, are usg
the design |
The economizer consi

+ 15 a horlzontal

side. Carbon steel
leslgn pressure of
oller units are

»lant 1n the tubes.

»d with steam on the
ressure of the organic
|sts of a horizontal
0D x 16 BWG tubes.
sure of 300 psig is on

1

An empirical relation has been developed fér the unit cest of
these heat exchanger units in terms of the tota@ area per shell, the
total length of each U-tube, and the steam pressure developed in the

boiler. This unit cost, $/ft®, includes the co
connection of the tubes to the tube sheath, tub
sheath fabrication, shell fabrication, molsture
assembly and handling, and field work. Listed 1
for the unit cost of the superheater, boller, a

tively.

sts of the tube material,
= shesath materials, tube
separation equipment,
helow are the expresslons
nd economizer, respec-

0.5 0.5 0,5
0.27 AS 558 0.02838 Pe AS
CSH = 10.4% TS = ST
11.2°°3 23,000
+=oes T By —éj;v*- :
s s
0.50 A9+S o.oobsl p_ A®°®
OB = 11.0 + ﬁl,ss + 53'2 + §ﬂ1,55 5
|
0.078 p |
35,000 8 ;
+ 8, + As + 7 + 0.00?9 P
CEC = CSH
B, = 0.075 (& - 30) £ > 30
B, = 0,10 (£ - 30} £ > 30
, =By =0 4 £ 30
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o
n

required heat exchange area, ft®
£ = total length of each U-tube, %

steam pressure in thé boller, psig

e
]

The above parameters are optimlzed in the steam generator optimi-
zation portion of the program described in Sgctlon 11,

8.3 Reactor Tank

The reactor tank consists of a calandrip tank in whileh the
pressure tubes are mechanically independent from the moderator tank.
For the calandria tank the tube sheaths and ghell are made of aluminum,
and the cost of the tank was determined from the number of tube
connections and the weight of the material in the tube sheaths, shell,
and tubes. The cost expression, CAL, 1s glven by

cAL = [2(d, + 2t )% ¢ (2)(c )]
!

+ [(dc +-2tr)ﬁ(hc + tar)pacss]

+ [(ns + nc)(dOpt + 0.75)(hc + Etar)wtrpﬁcas]

+{2(n, +n)[Cc +lc (4 + 0.75) 1]

f ¢ a7 sa  opt
where

diameter of the core, 1in.

[}
I

t.. = radial reflector, in.
h. = height of the reactor core,ﬁin.
t = gaxlal reflector thickness, in.
dopt = dlameter of the pressure tuﬁe, in.
ne,n, = number of fuel and control ﬁositions
t,, = thickness of the calandria %ube = 0.050 in,
p, = denglty of the aluminum = 0i098 1v/1n®

= unlt costs of the tube sheeﬁ, shell, and tubes,
$/1b = 3.50, 3,50, and 2.00

Cy, = cost per connection, $/tube = 75

654’C35’CSG

connection cost, $/in. of diameter = 25

@
1l

38
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8.4 Moderator and Shield Cooling Systems

|

The moderator system conslsts of two loops,!each containling a
heat exchanger, a storage tank, and the associatéd pumps and plping.
The design of thils system for the organic-cooled D,0 reactor is
similar to that for the liquid DsO-cooled reactor as described in
pp-707 (),

8.,4,1 Moderator Heat Exchanger

The cost of the heat exchanger is given in terms of the reguired
heat transfer area. In the calculation of the requlred heat transfer
area, the D0 welocity in the tubes is assumed to be 4o ft/sec, the
outlet temperature of moderator to be 190°F (8?.|°C), and the inlet
temperature of the H.0 to be 75°F (24°C). The 1hlet temperature of
the moderator, T;, is glven by i

T, = 2T - 190

where T is the average temperature of the moderapors and the outlet
temperature of the H,0Q coollng water, The outlef temperature of the

H, O cocling water, Tys 1s given by

i
|
|
or 1490°F, whichever is smaller. !
|
i
Also, the over-all heat transfer coefficienF, U, was assumed to
be 300 Btu/(hr)(£t?)(°F). The required heat transfer area, A, is then
computed from the equatlon,

4= p 3:213)(10°)
m Ue
m
where
(190 - ¢ ) - (T, - 75) 1
Qm = (150 t ) = log mean temp?rature difference
"o in the heat exchanger
in |
(t, - 75 |
p, = power to the moderator, MW
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The cost of the heat exchangers, MDHX, 1s| then given by

MDHX = Cg A + C.g
where

Capp = unit cost, $/ft% = 15.0
C = constant cost that 1s applicable to the entire

40
moderator cooling system, $50,000

8.4.,2 Mogerator Plping

The cost of the moderator piping, MDPP, ils expressed in terms of
the weight of the steel in the piping as follgws: ‘

f 1/z2
MDPP = 2C,, |0.101 (EE> + 2ty 0l TPat1aly

where
fm = modergtor flow rate, gpm .
L, = total length of moderator piping, in. = 1200, 1800, and 2400
for 300-, 500~, and 1000-MWe plants
t14 = wall thickness of piping, in. = 0.2§
p, = density of steel, 1b/in®
C,. = unit cost, $/1b = 7,00
The flow rate, f, 1s
_ 6.27(10%) 0 '
- —_— |
M 380-27T ™

8.4.3 Moderator Pumps and Motors |

|

The cost of the moderator pumps, MDPM, ié given in terms of the
required horsepower for the pumps and motors #nd the flow rate in the
system, \

i
+ £ ¢ +¢C
| a4
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where

c,, = unit cost, $/ib = 15.0
C,s = unit cost, $/gpm = 2.0
C,, = constant, #3150
p, = density of.DEO, 1b/gal
a, = pump efficiency = 0.85
a. = conversion factor = 33,000
APl = pressure drop in the moderator system
The pressure drop 1ls obtalned by the follow
AP, = ua;;%£1200) ‘N, (%%
ag (2;) Bl 4
where
ag = frictlon factor = C.003
1, = equlvalent length of piplng in one of
loops, ft = 100 ‘
a, = converslon factor = 0,101/12
N, = number of veloclty heads

8.4.,4 D,0 Inventory

The Dp0 inventory in the moderator cooling

%

Ing equation:

ho
p

the moderator

system is computed

from the volume of the heat exchanger and the piping by assuming a

fluld velocity of 40 ft/sec in the plping and a
the heat exchanger tubes.

is then:
f
I-MODS = 7 [(0.101)2 =
where
A = heat transfer area, ft®
pl = density of D0, 1lb/in®
L, = total length of moderator plping, in.

1/2-inch diameter for

The expresslon for tqe inventory, I-MODS,

] L, P, ﬁ 18p4

i

= 1200, 1800, and

2400 for 300-, 500-, and 1000-MWe plants
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8.4.5 Storage Tanks

The cost of the moderator storage tanks, MDST, is given in terms
of the D,0 inventory in the moderator, L, as follows:

MDST = C I + C
4s M 48

where

|

unit cost, $/1b = 0,114
= congtant, $1000

C45

48

8.4.6 Shield Cooling System

The shleld coocling system consists of an HpO circulating system
for removing the heat from the shlelds, Thie gysetem consists of a
pump, cooler, surge tank, and stalnless steel piping. The cost of the
shield ccoling system, SCS-C, is expressed as é function of the shield
heat load plus a constant, ;

8C8-C =¢ Q°:® 4+ ¢
4 7

rs 48
where
Qrs = heat load on the radial, top and bottom shields, Btu/hr
C,, = constant = 6.2
C,, = constant cost, $45,000

i
8.5 Control and Safety Rods

The control rods are clusters of individual rods that are top
mounted, mechanically actuated rods, and are pdsitioned on the lattice
positions. The system includes clusters of individual rods, control
rod drives, thimbles, controls, and cooling fa¢ilities. The cost of
the various items has been broken down so that |the cost of the system
is expressed as a function of the number of individual rods and the
rod length. The equation for the cost of cont#ol rods, CR, 1is

i
CR = amnc[c51 + 052/(11C + etar)] + c58

where

m

4o = Dumber of control rods per control position

control rod cost, $/rod = 11,500
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Cgp = control rod cost, $/ft = 28

Coe = fixed cost = $50, 000

n, = number of control rod positions
h, = height of the reactor core, in,
tar = gxial reflector thickness, in.

The safety rods are also top mounted and plhced in Iinterstitilal
lattice positions, They are mechanically driven with gravity fall,
The cost, SR, is expressed as a function of the humber of rods and
the length of the rods as follows:

J1#+ €

SR = ns[c54 + css/(hc + 2t e

where

SR = cost of the safety rod system, %

n, = number of safety rod posltions j
¢,, = safety rod cost, $/rod = 8,500 J
C,, = safety rod cost, $/ft = 25
Cgq = fixed cost, $30,000

8.6 TInstrumentation and Monitoring

The coolant monitoring instrumentation consists of the devices
for measuring the flow, temperature, and radicactivity in each of the
coolant outlet pipes., The cost of such s systeq is expressed as the
cost per fuel posltlon plus a fixed cost. i

CMI = n.C + C
-1 80
where
Dp = number of fuel posgitions
Cge = Unit cost, $/position = 3,380 3
€., = fixed cost, $285,000

|
The nuclear instrumentation consists of twq startup channels,
two log n - period chennels, three flux level safety channels, and
one linear level control channel, Also, an allgwance has been made
for internal flux and temperature instrumentation. The cost of such
a system is estimated at $100,000,
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The instrumentation for the primery cooling system includes
pressure and temperature measuring facilitles tfhroughout the cooling

circuits. Also,
controls for the primary valves and pumps, and
facllity are included.
to be constant and equal to about $600,000,
ments of thesge instruments are similar to those
cooled system(l) and the costs are assumed to 4
about 50% for the organlc because of the necess
seneing leads and providing a barrier between f
instruments.

8.7 Reactor Enclosure and Fuel Charging Equlpn

a level measurement and contrdl, pressurizer,

remcte
a central control room

The cost of this instrumentation 1s assumed
THe functional require-

for the D0 liquid-
e increased srbitrarily
ity for tracing the
he sensing and receiving

ent

The reactor enclosure and support is a cor
above and below the reactor and is simllar to f{
for the liquid-cooled case gilven in DPu?OT(l).
gtructure, RE, 18 expressed In terms of the vo]
surface area of the forms, and the mass of the

crete "silo" extending

he structure described
The cost of this

ume of concrete, the
reinforcing steel,

RE = (d4_ + 2t + 2t + 2t )m tls[t(i;g?g + E(allc;i; 065)]
where

d, = diameter of the reactor ccre, in.

ty = radial reflector thilckness, in.
trg = thickness of the radial thermal shield, i1n,
tyg = thickness of the biclogical shield, |in.
t,s = average thickness of the concrete, in,
t1s = height of enclesure, 1n. _
Ces = cost of the concrete, $/yd® =20 |
ay; = amount of reinforcing steel, 1b/ft2‘= 4

Cgse = cost of reinforcing steel, $/1b = 0,15
Cay = co8t of the forms, $/ft? = 2.25
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Thermal insulation is placed on the inner wg
taining the pigtalls and the headers. The cost ¢

TI, is expressed in terms of the area of the walls as follows:

mw
TI = 757 (dc + 2t 21—.1_,)(21::LB +d, + 2%

where
t,, = room radius minus the reactor radius,
t,g = room helght, ft
es = lnstalled cost, $/ft® = 3.50

The fuel charging equipment includes the mag

required to transfer fuel and other compconents i
reactor while it 1s shut down. It does not inclyde the facllities
involved in moving fuel from the reactor bullding to the storage basin.
The cost of such machinery is estimated to be $1

for 300-, 500-~, and 1000-MWe systems.

I'r

in.

+ 2t )cC
17

88

11s of the rooms con-
¥ this insulation,

thinery and controls
to and out of the

1, $1.3, and $1.6 x 10°

TABIE 8.1
COEFFICIENTS IN SHIELD EQUATIGNS
1 0 1 2 o] 1 2 0 1 2
J 0 0 0 1 1 1 2 2 2
14 27.0 -6.92 0,240 -0.394 C.0259 -0.00111 0.0483 -0.00294 5.05x107%
biJ 0.629 -0.017C 1.516x10°% -5.39x107%  3.34x10° 5.20x3077 1.30x107° 6.33x1077 -1.19x107°
oy -132.3 9.004 -0.00705 -0.932 -0.0244 6.13x]07% T.46x107° -1.58x10-* -3, 46x107%
diJ 45.85  -4,207  0,1989 «2.452 0.1607 ~-0. 00426 0.0343 -0.00269 £.96x10-°
®) 0.632 ~0.0L70 1.516x107% -5.39x10°% 3.34x107%  5.29x]0°7 1.30x10°°  6.33x1077 -1.19x10~°
1.]
t = E: a,, (1n ¢,)" t i
rs oy 17 r 2
- T L.J
9.5 = C HR® bij by thg
- - 1.
tts = tbs = 2;; cij(ln L tar rnoncalandria
1
tts =ty = 2{; diJ(ln 95) tir dalandrin
_ 2 — 1
g = CaRc¢z 2. %1 Yar Tos
sd
1) !
= 2 !
Qg = CaRc¢2 E: eij tar tts

]
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9. Reactor Bﬁilding Structures and Auxiliary

Reactor Systems

9,1 Contazinment Structures

The reactor containment building consistg
¢ylinder with a hemispherical dome and hemiell]
designed to completely contain a spill equival
the reactor and one primary loop together with
one steam generator complex., Preliminary plan
that a minimum size structure is governed by {
equipment, rather than by the pressure buildug
mum thickness for the dome of 0.5 inch was est
based on structural stability, and similarly,
was stipulated for the cylindrleal wall sectid
hypothetical organic and Hp0O releases 1into the
reactor building were examined and were found
the above criteria for determining the size of
puilding!**s15) None of the conditions were
maximum allowable pressure for these minimum w

of a carbon steel
ipscidal bottom, and is
ent to the inventory in
the secondary HzC in
t arrangements showed
he gpace required for
requirements, A mini-
ablished for the building
& thickness of 0,625 inch
n., Numerous examples of
free volume of the
to be consistent with
the containment
shown to exceed the
all thicknesses.,

The bullding dimensions determined in acébrdance wlth the space

requirement for equipment were coupled with ap
yield total building costs including the steel
external treatment, shadow shielding, and all
The procedures for computing these costs are g
paragraphs.

9,1.1 Containment Vessel

The cost of the reactor containment vesse

propriate unit costs to
vessel, substructure,
Internal structures.
lven in the following

1 includes the cost of

the containment shell including air leocks, equlpment hatches, and the

cost of erectlion and testing., The height, HRG

» and the radlus, Rpp,

for the reactor bulilding are shown schematica@ly in the sketch below,.
The cost of the containment building, CTV, ingiven by the following

expressions,

T = |

e —— g

Dre J
Hpe i
vl | ‘_%

i



CTV

= (Vessel weight){(C;) + Ca
tw td
- . I 2 —_ 2 —
Vessel weight = (1.19 Rag + 2wRRCHRC)p112 H 2mRL P T

D
J?(—R+t + L o+ + 32)

Rpe = 2
R
- (_RC
Hpo = { -+t h + 20)
where
DR = diameter of reactor and radial reflectior, ft

= thickness of the biological shield, f{
L, = center distance between the primary pumps and boller, ft
r, = radlus of the boller shell, f%

Rpe = contalnment bullding radius, £t
h, = over-all helght of the boller, ft

Hppo = height of the contalnment vessel, ft
p, = density of steel, 1b/ft®
t. = contalmment vessel wall thickness = 0)625 in.
tq = containment vessel dome thickness = 0.5 in,
€1 = unit cost, $/1b = 0,40
C; = constant cost, $100,000

9,1.2 (ontainment Vesgsel Substructure

The ccst of the containment vessel substrudture includes the cost
of excavation, backfill, and below-grade surfacé treatment for the
containment vessel, The cost, CTVS, 1s expresséd in terms of the
volume of the excavation, volume of the concreté £ill, and the surface
volume of the bottom head.

\
3
CTVS = C/ g iEBEE;_il_ +cl % (RR . “) $ 2ot CL(4.336R2 )
where :
Cs = cost of excavation = $20/yd®
C. = cost of £111 = $40/yd®
Cs = cost of surface treatment = $0.2/rt2



9.1.3 Containment Vessel External Treatment

The cost of the contalnment vessel external treatment, CTVE,
includes the cost of the external insulation and treatment of the
contalnment vessel and is expressed in terms of the surface area of
the wvessel,

RRC
‘ ki
CTVE EwRRCC o\ D + L+ HRC

where

C., = external treatment cost = $3.0/ft?

9.1.4 Shadow Shielding

1 ft thick along the top head is provided on the inside surface of the
containment vessel above grade. The coet of 1s shleldling, CTSS, 1s
expressed in terms of the volume of the conecrete ag follows:

Concrete shadow shielding 2 ft thick alo:é the side walls and

oes = 32 om(R_ . - 0.5)2(1.0) + bn(H__ L 513—"-—)(3 - 1)
27 RC * * RC 2 RC
where

C; = unit cost of concrete, $/yda = 80

g,.1.5 Internal Structures

The internal structures, that is, structures that are inside the
contalnment vessel, consist of four concrete filloors and miscellaneocus
iron and steel structures exclusive of the shadow shlelds and the
reactor biological shield. The cost of these structures, INT, is

expressed in terms of the volume of concrete.

1

INT = C'V, + C

|
s 1c 9 i
|
where
\% =—1—[64(L +r + 22)(h_ + 20) +4o(3—3+t J{h_ + 28)
ic 27 1 s s 2 & 8

D
+2(2RRC-4-—2——-—tS)

Dr
+ 16(2— tobg Lo+ 4 22)(L1 +r  + 22)1]
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¢, = cost of concrete, $/yd® = 75

Co = constant cost = $750,000, $980,000, and $1,430,000 for
the 300-, 500-, and 1000-MWe plants, prespectively

L, = centerline distance between the primary pumps and the
beller, ft

r. = radius of the boller shell, ft
= radius of the containment building, ff
h. = over-all height of the boiler, ft
Dg = diameter of the reactor and reflector, %

t., = thickness of the blological shield, ft

9.2 Other Plant Structures :

9.2.1 Iand and Land Rights

The cost of land and land righteg has been based on the AEC
gstandard site criteria and a value of 1,200 acres| at $300/acre has
been used to gilve a total of $360,000.

9.2.2 Access Roads and Improvements

The costs of permanent access roads, general site improvements,
and rail interconnections are assumed to be $480,000, $51C,000, and
$550, 000 for the 300-, 500-, and 1000-MWe plents,| respectively.

9.2.3 TFuel Handling Bullding

The costs of the fuel handling structure and equipment for new
and spent fuel that 1s located external to the radactor contalnment
puilding are $1,421,000, $1,600,000, and $2,200,00C for the 300-,
500-, and 1000-MWe plants, respectively. 1




9.2,4 Reactor Bullding Crane

The cost of the reactor bullding crane, RBC, 1s expressed as
follows:

! (ERRC - I‘a) +

RBC = Cyp 15 dia
where
C;p, = unlt cost of the crane, $/ft of span = 100
C,, = constant cost = $100,000
L, = over-all clearance between the bridge span and the

contalnment vessel, in,

9.2.5 Miscellaneous Structures

The costs of mlscellaneous structures, iécluding the gatehouse,
warehouse, and oil pumphouse, are assumed to cost $190,000, $265,000,
and $470,000 for the 300-, 500-, and 1000-MWe [plants, respectively.
This cost 1tem has been combined with "miscellaneous systems"
described in Section 9.3.

9.3 Coolant System Auxiliaries

9.3.1 Coolant Makeup System

This system Includes the equipment for the transfer of coolant
from storage to maintain the operating level of the organic in the
primary systems. The costs assumed for this system were $20,000,
$32,000, and $55,000 for the 300-, 500-, and 1000-MWe reactor plants,
respectively. f

9.3.2 Coolant Purification System |

This system includes the equipment requirbd to remove the high
boillers that are formed in the organic coolant}during operation. The
system consgists of a flash distillation coluan heaters, condensers,
pumps, and storage tanks. All of the new coolant enters the primary
system through the purification system. The cbst of this system 1s
asgsumed to be proportional to the capacity of the heaters for the
flash distillatlon column, The flow through the purification system,
g, is given by
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H
B
g = 100 = + Hy , 1n/hr (1)

£
il

p = high boiler formatlon rate, 1b/hr

m
H

equilibrium high boiler concentration, %

The capacity of the heater for the column, Ph» is glven by

gC AT
where
Cp = specific heat of the organic, Btu/(1b)}{PF)
AT, = temperature rise across the heater, °F

The cost of the system, CP3, 1s glven by

1

|
1 1 l:

CPS = C by + C h (3)

where

(@]
]

14 unit cost for the column heater = $25/kw

= constant cost = $17,300, $23,000, and |$36,000 for
the 300-, 500-, and 1000-MWe plants, xespectively

@]
i

9.32.3 Coolant Storage Tanks, Vents, and Drains

The system includes the tanks and plping fof storage of the
primary coolant when drained from the system. The cogt of this
system, C3ST, 1s given by

C8T = ciezp + ci7 ; (&)
where
Ip = coolant inventory in the primary syste%, gal
e = unit cost = $0.5/gal i
¢,, = constant cost = $65,000, $88,000, and #135,000 for

the 300-, 500-, and 1000-MWe plants, respectively
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9.3.4 Coolaﬁt Particulate Removal System

Included 1n thls item 1s a system of pre
auxliliaries that are required to remove the c
products from the primary coolant., The cost
to be directly proporticonal to the total area
The flltration system 1s designed to maintain
about 1 part per million.solid Impurities in

The flow rate through the filtration sys

100R_A
g, = — fs
f 7.3k x 10°¢
where

corrosion rate of the steam generat
surface in contact with the organic
0.05 mg/cm®/mo = 2.38 x 107° 1b/(mi

steam generator heat exchange surfa

Re

Ag
E

]

The system consists of two filters opera

gpm

coat filters and the
prrosion and erosion

bf the system ls assumed
of the precoat filters.
a design quality of

the coolant,

tem, g¢, 18 given by

(5)

prs heat exchange
coolant
n) (££%)

re area,

ft?

removal efficiency for the filtratibn system = 75%

king at 1/2 capacity with

a nominal capacity of 2 gpm/ft2. Thus the refuired filter area is
given by
1 1/100 x 2.38 x 107° 4
A = = = = A, = 2.2 107%A 6
T 2% T2(73x5x10°) 8 x s (e
The cost of the system, CPRS, is given by
CPRS = C' A_ + C' (7)
18 T 19
where
Clg = unit cost of the filters = $150/£t2
|
C,, = constant cost = $36,000, $48,000, and $75,000 for

the 300-, 500-, and 1000-MWe react

9,3.5 Steam Tracing System

This system tonsists of 1/2- and 3/8-inc

br plantg, respectively
|

h carbon steel steam

tracing lines and maintaing all the organic systems except the primary

loop at a minimum of 375°F. The system uses
The cost of this system is assumed to equal $

BOO psig saturated steam,
50,000, #$72,000, and

$110,000 for the 300-, 500-, and 1000-MWe plants, respectively.




9.4 oOff-Gas and Waste Disposal Systems -

9.4,1 Dp0 Distillation System

The cost of this system includes the cost ©
equipment and structures and is assumed to be $1

E the distillation
50,000 for a single

unit for the 300- and 500-MWe plants and $310,00D for two such units

that would be required for the 1000-MWe plant.

9.4.2 Waste Disposal for Aqueocus Systems

Thie item includes the agueous waste dispocs
ment and structures, and is assumed to be a cons

$400, 000, $500,000, and $800,000 for the 300-, 5
plants.
9.4.3 Waste Disposal for Crganic Systems

This system consists of transfer pumps, deq
waste-fired boiler, and flue gas filtering appax
the high boiler organic wastes that are extracte
the coolant purification system, The high bollse
storage tanks for a 6-day holdup after being ren
Following this, the product 1s then burned in a
generates 300 psig steam to supply the steam tre
auxiliary oil supply is used to fire the waste-1
supply of organic high boilers 1is insufficient f
steam as demanded by the tracing system.

i
P

3

2l system, its equilp-
tant cost equal to
0C-, and 1000-MWe

ay storage tanks, a
atus to dispose of

d from the coolant in
rs are discharged to

1oved from the coolant.

fire-tube boller which
cing system, An

ired boiler when the

o produce sufficlent

The cost of this system is determined by i}
tion rate which equals the coolant makeup rate.:
system is expressed as a function of the volume -
and a constant cost,

2ht H
7.5

Vs

|
|
g¢o that the cost expression for the waste dispog

|
' !
24

OWDS = V.G
t 23
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ty = decay time for the high bollers = 6 |days

H, = high boiler formation rate, 1b/hr

Cls = unit cost of the decay tanks = $l/gil‘

C;4 = constant cost = $35,000, $47,000, and $72,000 for

the 300~, 500~, and 1000-MWe plants, respectively

9.4.4 wWaste Gas Handllng System

This system is required to process the wdste gases that are
formed as a result of pyrolytic and radiolytig decomposition of the
organlc, Also, this system will handle any flssion product gases that
are released In the event of a fuel element fdllure, The system con-
gsists of steam Jet ejectors, charcoal adscrbeys, waste gas decay tanks,
and the necessary piping and instrumentation,| The cost of the system
is a function of the size of the adsorber vesgels and the volume of
charceoal adsorbent that ls required. The waste gas decay tank consists
of two banks of 11 tanks, each 17 ft long with a wall thickness of
1 inch, and with the tank diameter designed t¢ provide the required
system capacity. The volume of the decay tanks was based on 7.1 f£t®/
SCFH of hydrogen gas evolved. Thus, the diameter and the welght of
the decay tanks are given by the following

1.8WF
3700VF

d
WDT

i

]

and the cost of the waste gas handling system; WGH, 1s glven by

WOH = C, (3TO0F) + Cl4(7.1F) + Cis

i

WDT = weight of the decey tanks, 1b

F = gas flow rate, SCFH (hydrogen)

d = adsorber vessel, diameter, in. ‘
Cas = unit cost of the adsorber vessels + $0.60/1b
= unit cost of the charcosl adsorbent = $20/£t°

Cs, = constant cost = $38,000, $50,000, ind $76,000 for
the 300-, 500-, and 1000-MWe reactor plants, respectively
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9.4.5 Off-Gas System for the Moderator

This includes the system for venting radlolytic gases that are

vented from the moderator systems, The cost of
to be constant equal %o $182,000, #270,000, and
500~-, and 1000-MWe reactor plants.

A helium blanket is maintained over the Dy0
calandria. This blanket serves to collect the d
other gases which are evolved. The gas mixture
a catalytic recombiner which 1s followed by cond
apparatus to recover the Dp0 vapor. The noncond
vented to the waste disposal system.

The estimated cost of thie system is $182,0
$500, 000 for the 300-, 500-, and 1000-MWe plants

9.4.6 Organic Degasification and Pressurizing S5

this system 1s assumed
5500,000 for the 300-,

moderator in the
Lesoclated D0 and

is clrculated through
ensation and drying
pnsable gases are

no, $270,000, and
, respectively,

stem

A common system was provided to maintain the cperating pressure

of the primary loop and to degasify the coolant.
circulating pumps furnish continuous circulatilon
the system and also serve to malntaln reactor cg

The primary coolant flows from the reactor
degasifier and surge tank, where the Hp0O and non
are removed. This tank has a surge volume equly

' Two full-capaclty

of organic through
oclant pressure.

to a combination
condensable vapors
alent to the volume

change that results from a temperature change equal to the difference

hetween the reactor inlet and outlet itemperature.

The pressurizing

pumps are connected to the bottom of the degasif
a capabllity for compensating for this volume ch
minutes. Larger volume changes'in the organic ¢
startup, etc., would be accommcdated by a scpara

The cost of this system is determined by tH
system inventory, the coclant temperature diffej
reactor, and the primary system operating press
includes the cost of the tenk, the two circulat#
and the pipe. The tank weight, TW, 1s

1

dht omd? i

W = [ﬂ + rd t)]pl |
|

12 (4) (12
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=N
1

degagifier tank dilameter, ft
degasifier tank height, ft
p, = density of steel, 1b/ft® = 500

jny
"

il

degasifler tank wall thickness, inche

The diameter of the tank is obtained from
requirement and is given by the expression bel
all height of 17 ft and a height of 7 ft for t
lower coolant temperature

the surge volume
bw, assuming an over-
he surge volume at the

¢® = (a1 vaT )/(5mp )
where
IC = primary coolant system inventory, 1b
Y = volume expansion coefficient for orghnic, f£t2/°¢C
AT, = reactor coolant cutlet temperature mﬁnus the inlet
temperature, °C
p. = density of the organic coolant, 1b/f2

The cost of the pressurizer pump depends
which is determined from the makeup rate reguil

upon the flow rate,
rement. Thus,

. 748V
1 2
where
£, = pressurizer pump flow rate, gpm i L.vAT
Vg = surge volume in the surge tank and eguals _EB;—E » £8°

The required brake horsepower for the pumps 1s

(£1(6R ) (144) (p )

BHP =

where

APp
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The unit costs of the pumps and motors are
for each pump and $2200/bhp plus $100 for each mg
expression is

DEGAS = C;BTW + 2(1600 + 2,0f, + 22BHP) + C!

1

where

Cag = unilt cost of the degasifier tank = $0

$2.0/gpm plus $1500

tor,

4/1b

Thus,

29

¢!, = cost of the pilping, control, and instjumentation

29

and 1000-MWe plants, respectively
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10, Operating and Maintenance Costs

The cost of operating and malntaining the plant has been included
in accordance with the AEC Cost Evaluation Haidbook(la). The operatlng

end maintenance costs for the reactor plant 1
payroll, maintensnce, labor and material, sup

¢lude the operating
lies, nuclear insurance,

D,0 losses, and organlc maekeup. The table bejow lists the annual costs

for the coperating peyroll, maintenance, labor

and materials, and

supplies for the 300-, 500-, and 1000-MWe plaTts, respectively.

Item 300 Mwe 500 MiWe 1000 Myje
Operating payroll $ 715,000 $ Boo,000 $ 950,000
Maintensnce, labor, and material 510, 000 €50, 000 900,000
Supplies 175, 000 200, 000 280,000
Subtotal 1,400,000 1,650,000 2,130,000

The coste of nuclear insurance, D0 loes¢s, and organic makeup

are given by
NI = 260,000 + 30 QR'

DL=a C I
- al 1 M

OMP

n
8760 ¢, 1. Hy
where
NI = nuclear insurance, $/yr
DL = D0 losses, $/yr

OMP = organic makeup, $/yr g
QR = reactor thermal power, MW

IM = D,0 inventory, 1b

&, = DO loss rate = 0,005 fraction/year
Gl = cost of Dy0 = $20/1b f
Hp = organic coolant makeup rate, 1b/hr |
1. = load factor ‘

= cost of organic = $0.17/1b
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10.1 Organic Makeup

The degradation of organic coolant results firom pyrolytle and

radlolytic decomposition, and the resultant high

formed are then removed by the coolant purificatlon system,

bollers which are
The

degradation rate is computed from empirical relations that have been
developed in connection with organic studies at qther sites.

The expresslion used for the pyrolytic decomy

Y = 87.6 lf 6(0'25T - 84.4)

osition ratefl®) 1g

where
= fraction of organic lost/year by pyrolytic decomposition
T = average temperature of the coolant in the reactor system, °R
lp = load factor
The expression used for the radiolytic decomposition ratef17) ig
HB = clPCL(GnEn + G,YE,Y), 1b/h¥
where
PCL = total reactor power, MW
Gp = number of molecules of orgaenic destroyed per 100 ev
neutron energy absgorbed = 0,3
GW = number of molecules of organic coolant destroyed per
100 ev gamms energy sbsorbed = 0,09
E, = energy deposited in the coolant Ey neutrons, MW/MW
ET = energy deposited in the coolant by gammas, MW/ MW
¢, = conversion factor = 1,89 x 10° ﬁ
The energy deposited in the coolant 1s
E, =2.12 x 107% Ap MW/ MW
B, = 1,27 x 107° AP MW,/ MW
where
A, = area of organic in the fuel agssembly, #na
P = average density of organic in the reac&or, 1b/ft2
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11, Steam Generator Optimization

11.1 Method of Optimization

In the optimization of the turbine plant
the throttle pressure, Py, the throttle tempe
temperature of the flnal feedwater returning f
Ty, are varied in order to minimize the over-
For each set of Pt, Tt, and Tf, it is necessar
optimum steam generator deslgn. The steam gen
gram congiste of four blocks, one each for the
transfer pipe, (b) superheater, (c) boiler, an
of the steam generator unlt, A schematic of %
ie shown in Figure 11,1, (38!

The temperature and pressure profiles in
shown in Figure 11.2.(15) As previously noted
water temperature, Tp, throttle temperature, T

pressure, T,, which are used as 1lnput 1In this

from the turbine plant optimization.

In the steam generator subroutines the p
flulds, superheated steam, organic, liquid HO
are required frequently during the calculation
ties are required in the calculsations, and sid
order to reduce these functions to table look-
be fitted with polynomials.

Superheated Steam

8pecific volume v (f;p}
Viscosity w o {t,p}
Temperature t (t,H)
Steam property ¢ (tsp) =
Enthalpy " (t,p)
Organic

Denelty p (t)
Viscoslty Bo(t)
Property function ¢ (t)
Property A (Nre) -

where Nyeg, Ngis, and Egr
d

Reynolda, Strouhal,

11-1

described In Section 12,

ture, Tt, and the
om the turbine plant,
1 coat of the plant.
to determine an
rator optimizsation pro-
design of the (a) steam
(d) economizer sections
e subroutine flow chart

he steam generator are
the values of the feed-
, and the throttle
outine are obtalned

pperties of the various

, and saturated steam,

8. The followlng proper-
e studies were made in

ups or curves that could

] ko.eco.aa

LLO'4'7

| /3
Fat N;r

are the
Prandtl numbers,



Liquid HyO

Water property function ¢ (t)
Heat capacity e (t)
Viscosity po(t)
Density p (t)
Saturated Steam
Temperature t (p)
Pressure p (t)
Enthalpy H (t)
Enthalpy of vaporization Hfg (t

where t, p, and H are the temperature, pressurei and enthalpy of the
flulds. .

11,2 Steam Generator Subroutines

11.2.1 Input

The input to the steam generator subroutine|comes from the pre-
ceding parts of the code and from the turbine optimization routine.

o
<t
[}

steam pressure at the turblne thrott1e+ psia
|
Ty = temperature of the steam at the turbine throttle, o¢

Ty = temperature of the water returning from the final
feedwater heater, °C

T, = outlet ftemperature of the organic leav#ng the reactor, °C
Ti = Inlet temperature of the organlec into khe reactor, °C
|
= total power transferred in the steam aneratorB, MW

= number of primary coolant loops In the}reactor complex

11.2.2 Steam Pipe

|
The steam plpe leading from the steam generétor units to the
turbine consiste of Individual leads from the suberheaters to a header,
A single pipe then leads from headers on elther side of the reactor to
the turbine plant; the piping then dlvides into two legs leading into
the turbine units.
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The equations for the effectlve length of| the three steam pipe
leads are: '

17 + 188 4
2

Ip

129 + 106 dq

= 02 + 50 d,;
where
Dp = effective dlameter of the single main stream line, ft
de = Dp/2
dg, = Dp
dy = Dp/J§“

A simplified flow diagram of the steam pﬂpe subroutline is shown
in Fligure 11.3. The pressure drop 1ls glven by .

where

PB = boller pressure, psia

Side studles have shown that o is fairly|constant over the range
of ccolant temperatures of interest and is egual to approximately 0.4,

An initial value for the mass flow rate ¢f Gy 18 chosen, and an
initial value of the dlameter of the steam plpes 1s then given by

where W is the total flow of steam from the steam generator and 1s
computed from the total heat transferred in the steam generator and
the initial and final enthalples of the secondary fluld. The values
of Gy and thus Dp are systematlically adJjusted|to satisfy the pressure
drop equation f

t av i
P = e
pipe ~ 104 g D, DD

A

where
Av = change in specific volume over the length of the steam pipe

Vavy = average specific volume for the steam
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and the product fply for the system of pipes leadiing from the super-
heater to the turbine plant is given by the following expression in
which the friction factor is taken to be 0.00235 plus the quantlity
0.0009 divided by the dlameter of the pipe lead.

949992)(129 + 106! D_)
Dp p

= 0.002 +

+ (0,00235 + WA (17 + 92/ D_)2
P

00,0009

+ (0.00235 + 5;77§r)(92 + 34,7 Dp)JET

The annual cost for the steam pipe Isp is glven by the following
expression i

=a (cDt +c)
8p 2 1 p W 2
where

a, = annual charges on capital investment

t, = pipe wall thickness, inches

For steam temperatures less than 7TT5°F, the |pipe material is
assumed to be Al06 Grade B and ¢, = 5,200 and cp = $10,000. For tempera-
tures greater than 775°F, the pipe material is agsumed to be A335, P-11

and ¢, = 5,700 and ¢z = $80,000.

11,2.,3 Superheater

The superheater unit is a horizontal U-tubeideslgn wlth the
organic on the shell side. The temperature and pressure profiles are
illustrated in the following sketch, |

The lattice dimensions and characteristice ¢of the superheater are:

Tube ID, D, = 0.0413 ft
Tube 0D, D, = 0.0521 ft
Web, D. = 0,0281 £t

c

The tube wall resistance for heat transfer, 1/hw, is 0.,000231.
The foullng resistance for the inslde and outside of the tubes,

1/hey + 1/hpo = 0.0010 + 0.0003.
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A simplified flow diagram for the subroutine is glven in
Figure 11.4 which is a continuation of the steam pipe program given
in the preceding section. An initial value flor the number of tubes,
Ngps is chosen, and then the heat tranafer, #he temperatures, and
pressures are computed over a short length along the superheater shell,
AL, The quantities A and At are computed aff the end of each interval

AL, P
— -
A =P -F
P X X
A =€ - %
t X X

These values must become zero simultaneously after a gufficient number
of AL intervals. This simultaneous conversidon 1lg achieved by appro-
priate cholce of the number of tubes, ngp. The temperature of the
steam along the length of the tubes, ty, 18 hbtalned from the steam
tables as a function of the pressure and the enthalpy where the pres-
esure and the enthalpy at the end of the inte?vals are computed from the
following set of equations: |

— —r i
u(T - t)(ﬂDathN JAL

Ag = = F

B(r - %) (m Ni)A
- - t)( 2 Danly L
Ag = 7 +
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where

U = the over-all heat transfer coefficient amd 1s computed from
the film temperatures
T = organic temperature
Np = number of primary coolant loops in the reactor complex

The change in enthalpy for the integral AL i given by

2-—P
Gi va Av

— e v
AH = AqQ - Te
- - Gi ;;v v
AH = Agq - ———r——

Jg i

v SAv = average and change 1in specific steam volume along the
interval AL i

= mass velocity of steam in the tubest of the superheater

s}
e
i

Ag = incremental heat transfer per 1b of| steam flowing
1400 ft-1b/peu

L
i}

The enthalpy at the end of the interval, Hy,| then equals
e —r
= H + AH

—
H
X
s b =
H:x = H + AH

and the steam temperature at the end of the interval is

- — — i
t =f (P, H)

x i

|

The values of P_ for these expressions are Abtained from the
following equations:

= SF(AL)Y ‘

ﬁf = Gi vav + d?
2 ST(AL)Y

— G v ;

_ av -

0F = i R + AY
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where the friction factor,
o ot
T = (c.046)/(N, )°-2
Re
where NRe = the Reynolds number for the steam|flowing Iinside the tube

The number of tubes, ngy, is then varied|in order to meet the
criteria that Ap and At are simultaneously equal to zero. The design
description of the superheater is then edlted, This includes calcu-
lations of the pressure drop, the organic inveéntory, the heat exchange
area, the tube and shell length, the pumping power, and the annual
cost.

The annual cost, Iy, is computed from the following expression:

Ish = CshAsh * CoBshE
where é
Cgp, = 8nnual cost of the superheater sur?ace area, $/yr/ft®
Ash = required heat exchange area in theisuperheater, 2
Co = cost of pumping the organic through the superheater,
$/bhp/yr
Bgp = brake horsepower or the shell side| of the superheater, bhp

The annual cost of the superheater surfage area, Cgp, includes
(1) fixed charges on equipment, (2) fixed charges on the coolant
inventory (nondepreciable), (3) annual loss of coolant by pyrolytic
decomposition, and (4) the fixed charges on incremental containment

costs.

Cop = az(CSH + 6.0) + o:lco(as‘.+ Ycool)

where

CSH = cost of the heat exchange area, &/Ft, ag computed from
the equation in Section 8.2.7

|
6.0 = an estimate of the incremental conﬁainment costs

a, = organic inventory in the superheat%r, 1b/ft? of heat
transfer "area = 1.2 |

¢ = cost of organic = $0.17/1b

a, = charge rate on nondepreciable inve%tment

a, = charge rate on depreclable 1nvestm§nt

= fractlon of coolant lost per year by pyrolytlc decomposition
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’ |

The cost of pumping organic coolant C, includes (1) incremental
cost of pumps, motors, and backup equipment, (E)che cost of plant
facilities to produce incremental power, and (3)§the fuel cycie cost
for the incremental power. Values that were assumed for each of these
three components are:

(1) Pump cost = $56/bhp; motors and backup = $50/bhp

(2) TIncremental power cost of $100/kw = 78)2 bhp

(3) Fuel cost of 1.5 mills/kwh = $8.25/bhp/yr

Therefore, Co = 184.2a, + $8.25/bhp/yr.

11.2.4 Boiler

The bholler units are vertlcal U-tube heat exchangers with carbon
steel tubes and shells, The organic coolant pasges through the tubes
and the steam 18 produced on the shell side. The lattice dimenslons
for the boller are:

Tube ID D, = 0.0383 ft |
Tube OD D, = 0.0521 ft |
Web D, = 0.0208 ft

The tube wall resistance to heat transfer, /hw’ 18 0,000308,
The fouling resistance for the internal and external surfaces are
equal to 0,0010 and 0.0003, as 1in the supérheater. The temperature
profile along the length of the boller is shown in the sketch below,

Tx

~.

T
g Organic - ‘
= |
Sl |
a Steam i
£ ‘
FQ-J ta, Pa, W

f

Boiler Length ——
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A simplified schematic for the boller subroutine is shown in
Flgure 11.5. In a manner analogous to the superheater routine, an
initial value of the number of tubes ng is chgsen and the temperature
change of the organlc along the length of the [tubes 1s computed over
small intervals AL. The values of T and T are computed after each
interval untll the difference is zero. Then the annual cogt associated
with the boller i1s computed and the value of ng 1s then systematically -
varied to minimize the annual cosgt of the boller,

The change in the organic temperature AT jalong the ilnterval, AL,
18 computed from the following expression:

T(T - +.)(D n.2N )AL
d? = bﬁ#»z E p
Fe
. u(T - tb)(DapBENp)AL

e
Fe
where

U = over~all heat transfer coefficient ang 1s computed from
the film temperatures at each Ilntervafl

number of heat exchanger tubes In thel boiler unit

= number of primary coolant loops in the reactor complex

'Uz bﬂs
I

total flow of organic coolant, 1b/hr

=
[l

e
i

gpecific heat of the organic coolant {in the Interval
AL, Btu/(1b)(°F)

The organlc temperature at the end of thel interval is then

— — —r b
T =T-AT =T . s(A7
v y 1
T =T A?—T+(a‘fj
¥ y T ¥
— —
....T =A
vy 'y

The calculatlon proceeds to the next interval of shell length, AL,
until the difference, A, becomes zero,

The arnnual cost for the boiler as given by

IB = CBAB + CoBB
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where

Cg = annual cost of the boller heat transfer

Ag = required heat transfer area for the boi

€, = annual cost of pumping the organic thrq
and is the same as the value of Cy in Y
subroutine, #/bhp/yr

Bp = required brake horsepower for pumping i

The annual cost of steam generator surface 4

area, $/ft2/yr
ler, ft#

ugh the boller
he superheater

he organic, bhp

rea, Cp, includes

(a) fixed charges on equipment, (b) fixed chargeq on coolant inventory,

(c¢) annual loss of coolant by pyrolytic decompos]
charges on incremental containment costs. The ex

C

B az(CB +2.7) + 0.51!-co(a,s + Yc

where the organic inventory is assumed to equal (

tion, and (d) fixed
tpression for Cq 1s

ool)
.54 1b/ft® of heat

transfer area, and CB ls the cost of heat transfer area in the boller

and is gilven by the equation in Section 8.2.7.

The incremental containment costs are estimated to be $2.7/ft%;
ap and as are the annual charge rates on depreclgble and nondepreclable

capital; cg

is the cost of the organic, $/1b; and Y, .1 1s the fractlon

of coolant lost per year by pyrolytic decomposition,

Within the subroutine the value of ng,

the number of tubes,

is

varied until the annual charge, Ip, reaches a minimum,

|

11,2.5 Fconomizer

The economizer is a carbon steel U-tube hea# exchanger with the

organic coolant on the shell side.
economizer are:

The lattice dimensions for the

Tube ID D, = 0,0413 ft
Tube OD D, = 00,0521 ft
Web Dc = 00,0208 ft
The tube wall resistance to heat transfer, 1/h_, is 0,000231.
The fouling resistances for the internal and external surfaces are
gssumed to be equal to 0.0010 and 0,0010, respectively. The tempera-
ture profile along the length of the economizer s illustrated in the

following sketch.
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Ty Organic
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|2 ° T
a i
£ Hz0
'2 w
e
te 1

Economizer Length -~

A simplified schematic for the econcmizer subroutine 1s shown in
Figure 11.6. The method of calculation 1s anglogous to the boller
gubroutine in that the number of heat exchangdr tubes are varied to
minimize the annual cost associated with the dconomizer unit. An
initial wvalue for the number of tubes, ng,, 18 chosen and then the
ligquid H.O temperatures are calculated at the |end of intervals, AL,
along the shell length. The liquid HpO temperature, t,, is computed

from the following equations:

o ¢

- ] u)(-n'DzneNF)AL
t =t + —

z Wo
- . ©(r-%(mnN|)aL

2 e
t = - g
2 We

r

where |

U = over-all hegt transfer coefficient e;aluated in the
interval AL (The values of the film temperature are
iterated on to be consistent with th% computed value

of U.) |
N, = number of primary coolant loops in tﬁe reactor
W = mass flow rate of HzO through the ec#nomizer

¢ = heat capacity of the liquid HpO at the start of the
interval, AL
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The difference between.?; and %; are computjd after each interval
ané the calculation is continued for successive intervals, AL, until

this difference, A, reaches zZero. !

The annual cost of the economizer, I,, 1s tﬂen computed and the
number of tubes, n,, is systematically varled to minimlize the annual
cost.

T =CA +CB +C2ZB
e e e WOW o0
where

0 = annual cost of the economizer heat trangsfer area, $/ft®/yr
A. = required heat transfer area for the economizer, 12

¢, = annual cost of pumping the liquid watey through the
economizer, $/bhp/yr

B, = required brake horsepower for pumping the water

Cp = annual cost of pumping the organic thr¢ugh the boller
and 1g the same as the value of C, in the superheater
and boiler subroutines 5

Bp = required brake horsepower for pumping the crganic

The annual cost of econcmizer surface’ area, Cas includes
(a) fixed charges on equipment, (b) fixed chargep on coolant inventory,
(¢) annual loss of coolant by pyrolytic decomposition, and (4) fixed
charges on incremental contalnment costs, The ekpression for Cg is
given below and 1s identical to the expression fpr the analogous cost
in .the superheater subroutine

¢, = aé(CEc + 6.0) + 1.2al(a3 + Fcool)

where CEC ies the cost of heat transfer area in the economizer and 1is
given by the equation in Section 8,2.7.

11.2.6 Optimization of Boller Pressure

A schematic flow dlagram of the steps invo#ved in the optimization
of the over-all steam generator complex 1s shown in Figure 11.7. The
total annual cost, Isg’ ig computed from the anrjual costs of the stean

pipe, superheater, boiler, and economizer sections.
|

= + + I_ 4+ I,
Isg Isp Ish B Iq
|

Then the boller pressure, PB, ig systematlcally changed until the
value I, reaches a minimum, At this poclnt thefprogram returns to the
turbine optimization for the next choice of throttle conditions, Py
and T

t-
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From Steam Pipe Subroutine
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FiG. 11.4 STEAM GENERATOR OPTIMIZATION - SU[-?ERHEATER SUBROUTINE
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From Superheater Subroutine
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FIG. 11.6 STEAM GENERATOR OPTIMIZATION - ECONOMIZER SUBROUTINE
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12. Turbine Plant

12,1 Turbine Plant Design

All of the informatlon associsted wlth thg turbine plant design
and cost was -developed by Sargent and Lundy, Erjgineers; a summary of
their work on turbine plants for the organic-cqoled reactor concept 1s
given 1n SIFEOOS 4) . In the development of thg informatlon necessary
for turbine plant cptimization, a wide range of turbine plant steam
and feedwater conditions were considered. EigHt steam pressures (165,
400, 600, 800, 1000, 1200, 1400, and 1500 psia) were used and for each
of these, five temperature conditions were selgcted in order to span
the range from the gaturation temperature to approximately 1000°F,

The number of feedwater heating stages varied from 1 to 7 to provide
a range of final feedwater temperatures from 1§50-515°F. These parameters
were considered for 300-, 500-, and 1000-MWe plant capacltles.

Gross turbine cycle efficlency curves werg developed as a function
of the final feedwater temperature on the basié of a 1l.5-inch H con-
denser pressure. A practical minimum pressureuof 400 psia was selected
for superheating; therefore saturated steam only was consldered for the
165 psia unit. i

Cycle efficilency curves were developed by|calculating the turbine
heat rate for a fixed final feedwater temperature as set with an optimum
number of feedwater heaters at each throttle pressure. The feedwater
heaters were placed in the cycle so that an approximately equal feed-
water temperature rise occurs across each heater. New heat rates were
determined for lower final feedwater temperatures by successlvely
removing heaters until a nonextraction heat rate was determined for
the throttle pressure considered, The optimum;number of Teedwater
heaters and the outlet temperature from the final feedwater stage are
listed in Table 12, 1( :

Major mechanical equipment associated with each turblne cycle was
sized i1n accordance with the capacitles, pressures, and temperatures
developed in calculating the turbine cycle efflciency., In slzing the
equipment, certain assumptions were made that would reflect cost changes
representative of those found in conventional plants. For example, the
selection of turbine exhaust flow limits which dictate the particular
machine to be used can vary over a limited ranée. The break polnt in
changing condenser tube lengths also varles slightly among deslgners
and manufacturers, Where such limlts existed, a particular value was
chosen on the basis of conventional plant experience and by limited
consultation with major equlpment manufacturers.



The cost of the turbine generator, condensern, condensate pumps,
feedwater pumps, feedwater heaters, the plping system, circulating
water pumps, purification systems, traveling scrgens; and auxiliary
electrical equipment are all functions of the thiottle pressure and
feedwater temperature. The remaining equipment In a turbine plant
does not vary apprecilably with the throttle steam conditions.

The turbine plant structures include the turbine building and
eirculating water system structures. The turbing building houses the
turbine plant equipment and the control room, maghine shop, store room,
office space, and personnel accommeodatlions for the plant. These facil-
ities are independent of the throttle steam presgure. The dimensions
of the turbine hall are governed primarily by theg turbine dimensions
and the auxiliary equipment. The structures for |the circulating water
gystem vary appreclably with the turbine throttle pressure.

12.2 300-MWe Plants

The gross turbine efficilency and total turbine plant coste are
given in Table 12.2(4) for 201 turbine plant designs over a wide range
of temperatures, pressures, and number of feedwater heaters.

|

Table 12.3 presents the cost summary for 20| discrete 300-MWe
steam turbine plants. Data are given for each major component of the
varlable cost in Items 1 through 11, The other ¢omponents of the
turbine plant cost which do hot vary are inciuded as a constant factor.
Also included is the cost of the feedwater pipiné within the reactor

building. |

12,3 500-MWe Plants

Gross turbine cycle efficlency and total costs are glven in
Taple 12.4{4! for 500-MWe plants at exhaust pressures of 1.5 in. HgA.
The cycle efficiency data were prepared with data for a nominal
525,000 kw, 1800 rpm, cross compound turbine unit. These data cover
the range in steam pressure from 400 to 1500 psis and steam tempera-
tures from the saturation temperature to 1000°F, |
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Table 12.5(4) presents the cost summary fgr 205 discrete 500-MWe
turbine plants in the same format as gilven for |[the 300-MWe plants in
the section above.

12.% 1000-MWe Plants

As with the 300- and 500-MWe plants, grosg turbine cycle effi-
clency and total costs are given in Table 12.6 jat exhaust pressures of
1.5 in. HgA. These data were prepared for the following pressures:
1500, 1400, 1000, 800, and 600 psi. At each pressure the effects of
superheating to 1000°F were determined.

For the present program, it was necessary |to establish a lower
pressure limit for a single 1000-MWe machine. [There was some varilation
among turbine generator manufacturers as to the limitation of units
having a capacity of 1000 MWe. For the present program, 600 psis
saturated steam turbine represented the lower pressure limit. This
meant that below 600 psia would require the use of two 500-MWe turbine
generator units operating in parallel, :

A detailed cost summary for the 1000-MWe #urbine plants 1s given
in Table 12,7 where the data for the 400 psia plant correspond to the
use of two 500-MWe turbine genarators.

12.5 Turbine Efficiency Calculationsg

The gross turbine cycle efficiency data for the turbine plants
given in Tables 12.2, 12.4, and 12.6 have been fit to a serles of
polynomials which are then used in the code %cicalculate the turbine
efficiency. A polynomial fit as a function of ' the throttle pressure
and final feedwater temperature, Ty, has been developed for the
following degrees of superheat: 0, 100, 200, 300 400, and 500°F
The polynomial fits are given by the following equation:

= 1.4
= 208 5TeP, ‘
where :
il = gross turblne cycle efflciency w1th the degree of super-
AT
heat equal to AT
T, = final feedwater temperature, °F
P+ = turbine throttle pressure, psia
aij = coefficients used in the polynomial fit and are listed
in Table 12.8 for the 300-, 500-, and 1000-MWe plants,
respectively '
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12.6 Turbine Plant Cosgt Calculations

The turbine plant cost data‘?’ given in Tables 12.3, 12.5, and
12.7 have been grouped into three major categoriaes: (1) the cost of
the turbine plant not including the turbine generator unit, (2) the
turbine generator cost for saturated steam cycle, anéd (3) a correction
for the turbine generator unlt due to the effect of superheat. The
data have been broken down in this fashion in order to effectively
smooth the data and eliminate the discontinuitles that result when one
plots the cost vs pressure or degree of superheat. The cost of the
turbine plant, Cy, ig then given by

c. =0C¢ + C + AC
t 1 8 8

where .
|
€y = cost of the turbine plant, exclusive if the turbine
generator unit and is a function of final feedwater
temperature, Tp, the degree of superhéat, tg, and
the throttle pressure, P :

Cy = cost of a turbine generator unit for iaturated gteam
cycle and is a funetion of the turbing exhaust flow,
Fy, and the throttle pressure, By

AC_ = difference between the unit for saturated steam and
for superheated steam and i1s a functign of degree
of superheat, tg, and the pressure, Py

A correlation has been obtained for the ratio, R, of the turbine
exhaust flow to the throttle flow, as a function; of the pressure, final
feedwater temperature, and degree of superhéat. :Then the turbine
exhsust flow, Fi, 1s given by F; = R'W, where W I1s the turbine throttle
flow obtalned from the steam generator subroutine. It was found
necessary to fit this correlation in two parts: ‘(1) in the pressure
renge 1000 to 1500 psi and (2) in a range from 400 to 1000 psi.
Table 12.9 lists the equations for the exhaust filow and the various
components of the turbine plant cost. The subseguent tables, 12.10
through 12.12 glve the coefficlents of the polynomial fits for the
various functlons in Table 12.9. :
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12.7 'Turbine Plaent Optimization

The turbine plant conditlons are chosen s¢ that the over-all
energy cost Including the contribution of the furbine plant itself are
minimized. ‘The code first computes the design|and cost of the reactor
core and primary coolant systems, excluding the steam generators, and
the fuel cycle coste. Thue, the input parametgrs for the turbine plant
optimizatlion congist. of the inlet and outlet cdolant temperatures, the
fuel cycle costs, and the reactor costs.

The turbine plant efficlency and costs havte been expressed 1n
terms of the throttle pressure, Pt, the throttle temperature, T, and
the temperature of the final feedwater returning from the turblne
plant, Tp. For each reactor design, T, Py, and Ty are systematically
varied to determine the minimum energy cost. For each set of turblne
conditions an optimum steam generator 1ls computed as described 1in
Sectlon 11, Studles have shown that the optimym value of the final
feedwater temperature is always the maximum value for any glven value
of Py and Ty. Therefore the minimum cost 1s determined wilith respect
to P and Ty. To determine this minimum, six gets of values for Py
and T, are chosen and the total energy cost ls|computed for each of
these slx sets. These 8lx sets are chosen witﬁin the followlng criteria:
(1) the throttle pressure is greater than 400 peil, (2) the throttle
steam temperature must be greater than 2°C lowér than the reactor outlet
temperature, and (3) the minimum temperature difference (the pinch point)
between the organic and the steam-water mixture in the boller must be
greater then 8°C. These six points then define a surface which can be

approximated by

(0]
il

e +aP +aP+al
o 1 t z t 3
where ¢ is the energy cost in mills/kwh and the ai's are the coeffi-
cients that are evaluated from the six values of the cost., The values
of Py and T, that give the minimum cost are depermined from this
equation, and the final energy cost is then re#cmputed.

[
3
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TABLE 12,3 (SI~-2008, pp 57-

51)

SUMMARY OF COST DATA
1560 PSIA, 696 F THROTTLE STEAM
{100 F SUPERHEAT)
300 MWe INDIRECT CYCLE TUREINE PLANT

HEATER ARRANGEMENT 7 [ 5 4 3 2 1
1. Iurbice Generator And Accessories -
a, Turbine generator unit %,920,000 8,920,000 8,920,000 8,920,000 §,920,000 §,$20,000 §&,6920,000
b. Turbine generator erecticm 390,000 390,000 390,000 390,004 390,000 390,000 390,000
c. Reserve exciter £ Conatant —_
d. Turbine foundatrion 167,000 167,00¢ 167,000 167,000 167,000 167,000 167,000
2. Condensers
a. Shells snd accessories ] 786,500 786,300 BOC, 000 813, 30l 854,000 894,500 962,000
b. Dry vacuum pumps )
c. Tubes 443,500 442, 500 450,000 457, 50 480,000 502,500 540,000
d. Steam jet air equipment 19,250 19,230 17,500 17,50 17,500 17,500 35,000
e. Exection 134,000 134,000 136,000 138, 00! 142,000 148,000 158,000
£. Deseration - hor well of cond. None - 43, 300
g. L-P htrs. in exhaust stack 20,000 20,000 20,000 20,001 10,000 10,000 1G, 000
3. Girculaptiog Water System
A - Structures
a. Crib house )
a,. Bubstructure )
b.. §gpegerzuccure ) 475,000 477,000 482,000 489,00 500,000 $17,000 541,000
& . Miscellanaous )
b. Dredging )
¢. Intake flume or forebay )
d. Seal well )
&. Discharge flume )
£. Qucfall )
B - Crib House Equipment {erected)
a. Traveling screens )]
b. Screen wash pumps ) 129,000 129,000 132,000 134,00 139,000 146,000 156,000
¢. Sereen wash piping ) 1
d. Chleringtion equipment ) |
e, Chlorine handling ) 3
€ - Circulating water plping 479,000 480,000 484,000 489, 00 497,000 508,000 525,000
D - Circulating water pumps
&, Pumpa 186,000 187,000 191,000 195,00 202,000 214,000 228,000
b, Motors 143,000 144,000 145,500 148,001 131,500 157,000 165,000
. Erection 18,300 18,400 18,600 18,309 19,300 20,000 21,000
4, Feed Water Heaters
A -~ L-P Closed Heaterg 136,000 137,000 87,000 87,304 44,000 45,000 -
B - H-P Closed Heaters 138,500 200,000 194,000 94, 00 45,000 - 89,500
C - Degersting Heater 117,500 114,500 111,500 10%,00 107,500 106,000 -
D ~ Insulation
a. Closed heaters 8,750 5,630 4,000 1,904 1,000 - -
b, Deaerating 8,700 8,400 8,200 8,004 7,900 7,800 -
E - Structural Work
a. For closed heaters 24,500 17,500 14,000 7,004 7,000 - -
b, For deserating hester 25,500 24,300 23,500 23,004 22,500 22,200 -
5. Boilex Feed Pumps
a. Pumps and base plate 183,000 180,500 176,500 176,00 173,500 173,000 172,000
b. Fluid drive 185,100 185,100 121,500 121,265 11,500 121,300 96,000
c. Hotore 31%,000 294,000 268,000 254,00 250,500 232,500 225,500
d. Erection 15,700 13,600 13,500 12,904 12,300 11,900 11,3500
e. Foundatlons for pumps 4,650 4,450 45,000 &,05¢ 3,900 3,800 3,700
6. Condensate Pumps
a. Pumps 51,000 50, 600 33,000 33,90 26,500 27,000 -
b. Motors 29,400 9,000 17,400 17,80 11,700 12,200 -
¢, Brection 3,400 5,400 5,100 5.10‘ 5,000 5,100 -
7. Piping And Insulstion L
a. Extraction steam ) 244,200 206,000 178,300 150, 20¢ 133,200 89,000 49,200
b. Heater wents and drains ) ,
. Boiler feed piping 188, 500 160,000 118,100 109,00 109,000 64,700 133,000
d, Condensate piping ) 66,900 69,900 61,500 41, 50 56,700 56,700 -
a'., From condensate pumps ) |
through L-P heaters )
b'. For D.C. heater and ] ‘
B.F. pump suction ]
€. Main steam 15,200 15,200 15,200 15,201 13,500 13,500 13,500
8. Demineralizing Fouipment And
Condenaate Storage Tanks 188,000 181,000 172,000 167,001 160,000 158,000 153,000
9. Electrical 138,400 138,400 129,700 126,30? 125,300 122,900 105,700
10, Turbine Room Building \
a, Building - - - - - - -
5. Turbine generator sub-base - - - - - - -
11. Condenser Pit-Size Increment - - - 40 1,400 2,500 4,200
TOTAL ITEMS 1-11 14,598,450 14,355,150 14,109,600 13,982,4 13,968,400 13,875,800 12,918,100
TOTAL CONSTANT COST 5,191,500 5,191,500 5,191,500 5,19L,5 5,191,500 5,191,500 5,191,500
TOTAL TURBINE PLANT COST 19,789,950 19,546,650 19,301,100 19,173,915 19,159,900 19,067,300 19,109,600
12, PFiping In Contalnment Vaessel 476,100 32z,100 322,100 319,900 317,600 317,600 319,800
GRAND TOTAL 20,266,050 19,868,750 19,623,200 19,493,815 19,477,500 19,384,900 19,429,400
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TABLE 12,3 (Continuped)

SUMMARY OF COST DATA
1500 PSIA, 796 F THROTTLE STEAM
{200 ® SUPERHEAT)
300 MWe INDIRECT CYGLE TURBINE PLANT

HEATER ARRANGEMENT 7 6 3 [ 3 2 1

1. Turbine Generator and Accessories

a. Turbine gemerator unit 7,810,000 7,810,000 8,440,000 8,4404000 8,440,000 8,440,000 8,440,000
b. Turbine generstor erection 3%0, 000 390,000 390, 000 3504000 390, 000 390,000 390, 004
<. Reserve exclter &~ Conufant

d. Turbine foundation 167,000 167, 000 167,000 167{000 167,000 167,000 167,000

2. Condensers

4. Shells and accessorieg } 732,500 146,000 759,500 773§000 600, 000 840, 500 894,500
b. Dry vacuum pumps )

¢. Tubes 412,500 420,000 427,500 4357000 450,000 472,500 502, 500
d. Stesm jet air equipment 19,250 19,250 17,500 17500 17,500 17,500 35,000
e, Erection 126,000 128,000 130, 000 1324000 136,000 140, 000 148, 000
f. Demeration - hot well of cond. Nene - > 40, 100
g L-P htrs. in exhaust stack 20,000 20, 003 20, 000 204000 10,000 10,000 10,000

3. Circuleting Water System

A - Structures
8. Crib house
a’, Substructure
b'. Superstructure
¢!, Steel
d'. Miscellaneous
b. Dredging
¢. Intake flume or forebay
d. Seal well
e, Discharge flume
£. Qutfall
- Crib House Equipment (erectad)
a. Traveling screens
b. Screen wash pumps
¢. Screen wash piping
d. Chlorimation equipment
e. Chlorine handling
- CLirculating Watey: Piping 468, 000 470,000 473,000 478(000 485, 000 495,000 509, 000
- Circulaciog Warer Pumps i
&. Fumps 176,000 178,000 181,000 185000 192,000 202,000 214,000
b. Motors 134,000 139,000 140, 500 1435006 146,000 151,000 157,500
c. Brection 17,600 17,700 17,900 185200 18, 600 19,300 20, G600

4. Peed Water Heaters
A = L-P closed heaters 129,500 12%,500 43,500 44000 42,500 43,500
B - H-P closad heaters 320,000 191,000 186,000 90,4500 74,000 -
G - Deaeracing heater 112,500 108,500 106,000 104000 103, 000 102,000
D ~ Insulation
a. Closed heaters 7,700 5,500 3,700
b. Deaerating 8,200 8,000 7,800
B - Structural Work
a. For closed heaters 24,500 17,500 14,000 7,000 7,000 -
b. For deaerating hester 23,300 22,700 22,200 21,800 21,500 21,200 -

5. Boiler Feed Pumps
&. Pumpa and base plate 178,000 176,000 173,000 172,500 171,000 170,500 176,000

b. Fluid drive 185,100 121,500 121,500 121,{500 96, 000 96,000 96, 000
e, Motors 275,300 253,500 240, 500 229,1000 219,000 212,000 206,500
d. Erec:ion 14,100 13,300 12,300 11,/900 11,300 11,100 10,700
e. Foundations for pumps 4,300 4,100 3,900 3,1800 3,700 3,600 3,550
6. Condensate Pumps
&, Pumpa 46, 400 46,200 30,400 31,0200 24,700 25,000 -
b. Motore 27,100 26,800 16,300 16,i600 11,000 11,500 -
¢, Erection 5,000 5,000 4, 80C 4,900 4,700 4,300 -
7. Plping and Insulation -
a. Extraction steam

b. Heater vents and drains
c. Boller feed piping 188, 500 160,000 118,100 109,000 109,000 64,700 133,000

460, 000 462,000 467,000 474000 484, 000 499,000 518, 00C

e e e e

o

122,000 123,000 125,900 128000 152,000 138, 000 146, 000

e et

@ o

86,500

800 1,000 -
700 7,600 7,500 R

-

244,200 202,900 178,300 150,‘000 121,100 89,000 49, 200

—

. 4. Condensate piping ]
a'. Prom condensate pumps H
thru L-P heaters Yy 69,300 69,900 61,500 61,500 52,200 52,200 -
b'. Por D=C heater and B.F. )
pump suction H
e. Main steam 38,800 38,800 38,800 38,800 29,800 29,600 29,600

8. Demineralizing Fguipment apd
Condensate Storage Tanks 176,000 168, 000 161,000 157,000 152,000 150,000 146,00

9. Electrical 126,000 122,600 125,900 122,[700 121,900 118,400 97,400

10, Turbine Room Building
a. Building «B, 400 6,400 - - - - -

b. Turbine generator sub-base -1, 000 =1,000 - -, - - - -

11. Condenser Pit-Size Increment - - - - - 1,100 7,500
TOTAL ITEMS 1 - 11 13,256,050 12,974,050 13,465,400 13,347,900 13,251,900 13,195,600 13,222,550
TOTAL CONSTANT COST 5,191,500 5,191,500 5,191,500 5,191,500 $,191,500 5,191,500 5,191,500
TOTAL TURBINE BLANT COST 18,447,550 18,165,550 18,656,900 18,539,400 18,443,400 18,387,100 18,414,050

12. Piping in Containment Vessel 532,100 378,100 378,100 375,%00 366,300 366,300 366,300
GRAND TOTAL 18,979,650 18,543,650 19,035,000 18,915,300 18,809,700 18,753,400 18,780,350
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TABLE 12.3 (Continued)

SUMMARY OF COST

DATA

1500 PSIA, B96 F THROTTLE STEAM
(300 F SUPERHEAT)
300 MWe INDIRECT GYCLE TURBINE PLANT

HEATER ARRANGFMENT 7 [ 5 4 3 F3 1
1. Turbine Generater and Accegsories
a, Turbine generater unmit 7,810,000 7,810,000 7,810,000 7,810,000 7,810,000 8,440,000 8,440,000
b, Turbine generacox erection 390,000 390,000 390,000 390,000 350,000 390,000 390,000
¢. Regerve exclter [4 Conatant >
d. Turbine Foundation 167,000 167,000 167,000 167,000 167,000 167,000 167,000
2. Condensers i
a., Shells and accessories ) 692,000 692,000 719,000 732,500 746,000 786,500 840,500
b, Dry vacuum pumps ) .
c. Tubes 390,000 390,000 405,060 412,500 420,000 442,500 472,500
d. Steam jet air equipment 1%,250 19,250 17,500 17,500 17,500 17,500 35,000
e, Erection 120,000 120,000 124,000 126,000 128,000 134,000 140,000
£. Dezeration - hot well of ccond. Nome -> 37,800
g. L-P htrs. in exhaust stack 20,000 20,000 20,000 20,000 10,000 10,000 16,000
3. Circulating Water System
A - Structures
a. Crib house )
&', Substructure )
b'. Superstructure ) 444,000 446,000 452,000 457,000 464,000 475,000 495,000
c'. Steel )
d'. Miscellaneous )
b. Dredging )
¢. Intake flume or forebay )]
d, Seal well ]
¢. Dischargs flume )
£, Qucfall )
B - Crib House Equipment (erected)
a. Traveling screens b1
b. Screen wash punmps ) 116,000 116,000 119,000 121,000 124,000 129,000 137,000
c. Sereen wash piping )] t
d, Chlorination equipment )
e. Chlorire handling )
C - Circulating Water Piping 457,000 458,000 462,000 466,000 471,000 479,000 493,000
T - Circulating Water Pumpe
a. Pumps 165,000 167,000 171,000 174,000 179,000 186,000 199,000
b. Motors 123,000 133,500 135,500 137,500 139,500 143,500 149,500
¢. Erection 17,000 17,000 17,300 17,500 17,800 18,300 19,100
4. Feed Water Heaters
A - L-P Closed Hesters 124,500 124,500 81,000 2,000 41,000 42,000 -
B - HeP Closed Heategrs 306,000 189,000 179,500 87,500 73,000 - 84,500
C - Degerating Heater 107,000 104,000 102,000 100,500 99,000 88,500 “
D - Ipsulation
a. Closed heaters 7,200 4,900 3,500 1,700 950 - -
b. Deaerating 7,900 7,700 7,500 7,400 7,400 7,300 -
E - Structural Work
a. For closed heaters 24,500 17,500 14,000 7,000 7,000 - -
b. For deaerating heater 22,500 21,700 21,300 20,500 20,600 20,500 -
5. Beiler Feed Pumps
a. Pumps and base place 175,000 173,500 171,000 + 170,500 169,500 169,000 168,000
b. Fluid drive 121,500 121,500 96,000 96,000 96,000 96,000 96,000
¢. Motars 245,000 230,000 219,500 210,000 201,500 196,000 192,000
d. Erection 12,900 12,200 11,400 11,100 10,600 10,4600 10,100
e, Foundations for pumps 4,050 3,900 3,700 3,600 3,500 3,500 3,400
6. Condensate Pumps :
a. Pumps 42,500 42,400 28,200 28,900 ; 21,000 23,100 -
b. Motors 24,800 24,800 15,200 15,500 10,400 10,800 -
¢. Erection 4,700 4,700 4,800 4,600 P 4,500 4,600 -
7. Piping end Insulation !
8. Extraction steam ) 237,200 202,900 178,300 148,900 ¢ 119,700 87,700 49,200
b, Hester vents ard drains } ‘
¢. Boiler feed piping 152,800 140,000 118,100 109,000 109,000 &k, 700 133,000
d, Condensate piping ) )
a'., From condensate pumps ) i
thru L-P heaters b} 69,900 69,900 61,500 55,400 ! 50,600 50,600 -
b, For D.C. heater and ) '
E.F, pump suctfon b) !
e. Main steam 49,700 49,700 44,700 44,700 | 44,700 44, 700 44,700
8. Demineralizing Equipment and i
Condensate Storage Tanks 166,000 159,000 155,000 1&8,0001 145,000 164,000 141,000
9. Electrical 122,200 118,600 117,400 113,900 ' 113,100 118,400 97,400
_— |
10. Turbine Room Building ;
a, Building -6,400 -6,400 -6,400 -6,400 -6,400 - -
b, Turbine generator sub-base -1,000 -1,000 -1,000 ~1,000 1 -1,000 - -
11. Gondenser Pit-Size Imcrement - - * - - - 1,100
TOTAL ITEMS 1 - 1l 12,964,700 12,760,750 12,635,300 12,508, 200; 12,426,450 13,010,100 13,045,800
TOTAL CONSTANT COST 5,191,500 5,191,500 5,191,500 5,191,500 = 5,191,500 5,1%1,500 5,191, 500
TOTAL TURBINE PLANT COST 18,156,200 17,952,250 17,826,800 17,699,700 ' 17,615,950 18,201,600 18,237,300
12. Piping in Containment VYessel 442,600 397,200 395,300 393,100 393,100 343,100 393,100
GRAND TOTAL 18,598,800 18,349,450 18,221,100 18,092,80C 18,009,050 18,594,700 18,630,400

12-10



TABLE 12.3 (Continued)
1500 PSIA, 996 F THROTTLE STEAM
(400 F SUPERHEAT}
300 MWe INDIRECT CYCLE TURBINE PLANT
HEATER ARRAMGEMENT 7 6 5 4q 3 2 1
1. Turbipe Generator and Accegpories .
a. Turbine generator unit 8,050,000 8,050,000 8,050,000 8,050,000 8,050,000 8,050,000  B,680,000
b. Turbine generator erectfion 390,000 390,000 390,000 %d,000 390,000 390,000 390,000
¢. Reserve exciter < Constant >
d. Turbine Hundation 167,000 167,000 167,000 164,000 167,000 167,000 167,000
2. Cpundensers
&, Shells and accessories } 651,500 651,500 665,000 674,500 705,500 732,500 773,000
. Dry vacuum pumps )
c, Tubes 367,500 367,500 373,000 383,500 397,500 412,500 435,000
d. Sream jet air equipment 19,250 19,250 17,500 1%,500 17,500 17,500 35,000
€. Erection 114,000 114,000 116,000 114,000 122,000 126,000 132,000
f. Deaeration - hot well of cond, None LY 34, 800
g. L-P htrs. in exhauat stack 20,000 20,000 20,000 20,000 10,000 10,000 10,000
3. Circulating Water Sygtem
A - Structures
a., Crib house }
a'. Bubgtructure )
b', Superstructure )
c'. Bteel )
d', Miscellaneous b) 429,000 431,000 435,000 441,000 446,000 457,000 474,000
b. Dredging )
c¢. Intake flume or forebay )
d. seal well )
&. Discharge flume )
f. Cucfall )]
B - Crib House Equipment (erected)
a, Traveling screens )
b. Screen wash pumps ) :
c. Screen wssh piping ) 110,000 110,000 112,000 114,000 117,000 121,000 128,000
d. Chlorination equipment )
e. Chlorine handling )
¢ - Cireulating Water Piping 447,000 448,000 451,000 458,000 459,000 466,000 478,000
D - Circulsting Water Pumps
a. Pumps 156,000 158,000 160,000 16h,000 167,000 174,000 185,000
b. Motors 128,000 128,500 130,000 13,000 133,500 137,500 143,000
c. Erection 16,400 16, 400 16,600 1p, 800 17,100 17,300 18,200
4. Feed Water Hesters
A - L-P Cloged Haaters 121,000 121,000 79,000 78,000 40,000 41,000 -
B - H-P Clgged Heaters 295,000 181,000 175,000 8k, 000 71,500 - 82,500
C - Deaerating Weater 103,000 99,500 98,500 9F 000 96,000 95,500 -
D - Ingulation
a, Closed heaters 6,800 4,800 1,300 , 500 950 - -
b. Deaerating 7,600 7,490 7,300 , 200 7,200 7,100 -
E - Structural Work
a. For closed heaters 24, 500 17,500 14,000 000 7,000 - -
b. For deaerating heater 21, 500 20,900 20, 500 20,200 20,000 19,800 -
5. Beiler Feed Pumps
a, Pumps and base plate 173,000 171,000 170,500 168,500 168,000 167,000 166,000
b. Fluid drive 96,000 96,000 96,000 96,000 96,000 96,000 96,000
c. Motors 228,000 211,500 202,%00 195,000 188,000 183,000 179,000
d. Erection 12,000 11,3200 10,600 1p, 400 10,000 5,800 9,500
e, Foundations for pumps 3,850 3,700 3,550 B, 500 3,400 3,350 3,300
G. Condensate Fumps i
a., Pumps 39,400 39,200 26,200 25,900 20,800 21,600 -
b. Motors 23, 260 23,100 14,300 1j, 600 9,800 10,200 -
c. Erection 4,500 4,500 4,300 4,400 4,300 4,400 -
7. Piping and Insulaticn :
a. Extrasction steam 237, 200 198, 100 178,300 148,900 119,700 87,700 49,200
b. Heater vents and draine
¢. Boiler feed piping 152,800 140,000 118,100 104, 100 104, 100 64,700 133,000
d. Condensate piping ) f
a', From condensate pumps ) !
through L-P heaters ) 65,300 65,300 55,400 55, 400 50, 500 50,600 -
b', For D.C. heater and ) |
B.F. pump suctlon ) !
e. Main steam 60, 300 55,900 35,900 55,900 55,900 55,900 55,500
8. Demineralizing Equipment and i
Condensate Storage Tanks 157,000 152,000 146,000 l%,OUO 140,000 138,000 136,000
9. Electrical 116,700 113,200 112,000 11F,900 109,600 109, 600 93,900

10. Turbine Room Juiiding |
a. Building -6., 400 -6, 400 -6, 600 +, 400 -5,400 6, 400 -

b. Turbine generator sub-base -1,000 -1,000 «1,000 ﬂ,OOO -1,000 =L,000 -

11l. Condenser Pir-Size Increment -~ - - t - - -
TOTAL ITEMS 1 - 11 13,006,700 12,800,650 12,684,950 12,57‘ ,400 12,510,350 12,432,350 12,087,300
TOTAL CONSTANT COST 5,191,500 5,191,500 5,191,500 5,191,500 5,191,500 5,191,500 5,191,500
TOTAL TURBINE PLANT COST 18,198,400 17,992,150 17,876,450 17,764,900 17,701,850 17,623,850 18, 278,800

12. Piping in Contaimment Vessel 506,700 451,800 451,800 44D, 600 449, 600 449,600 449,600
GRAND TOTAL 18,705,100 18,443,950 18,328,250 18,214,500 18,151,450 18,073,450 18,728,400
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TABLE 12.3 (Continued)

1400 PSIA, 587 F THROTTLE STEAM (SATURATED STEAM
300 MWe INDIRECT CYCLE TURBINE PLANT

SUMMARY OF COST DATA

THROTTIE FLOW, #/MR. 4,530,000 4,123,000 3,781,000 3,505,040 3,255,000 3,057,000 3,180,000
HEATER ARRANGEMENT 7 L] 5 4 3 2 1

1, Turbine Gemeracor and Accessories
2. Turbine generator unit 9,240,000 9,240,000 9,240,000 9,250,000 9,240,000 9,240,000 9,240,000
b. Turbine generator erection 390,000 390,000 390,000 390,000 390,000 390,000 390,000
<. Reserve exciter Constant
d. Turbice foundation 167,000 167,000 167,000 167,000 167,000 167,000 167,000

2. Condensers I
4. Shells and accessories ? 40,500 840,500 856,000  881,0p0 935,000 1,002,500 1,080,000
b. Dry vacuum pumpa bl L
e, Tubes 472,500 472,500 480,000 495,000 525,000 562,500 774,000
d. Steam jet alr equipment 19,250 19,250 17,500 17,500 17,500 17,500 33,250
e. Erection 140,000 140,000 142,000 146,000 154,000 164,000 167,000
f. Deaeration - hot well of cond. - - . - - - 45,000
g. L-P htrs. in exhaust stacks 20,000 20,900 20,000 20,000 10,000 10,000 10,000

3. Glrcujating Weter Syatem
A, - Structures

a. Crib house )
a'. Substrueture )
b'. Superstructure Y
c', Steel 3
d', Miscellanecus } 499,000 500,000 504,000 514,0p0 534,500 558,000 543,000
b. Dredging )
c. Inteke flume )
d. Seal well ) :
&, Discharge flume } ‘
f. Outfall } I
B - Grib House Equipment (Erected
a. Traveling scxeena } :
b. Sereen uesh pumps ) 138,000 136,500 140,000 144,000 152,300 162,000 155,000
¢. Screen wash piping )
d. Chlerination equipment )
e. Chlorine handling )]
€ - Circulacing Water Piping 492,000 492,500 496,000 503,0P0 517,000 535,000 524,000
I - Circulating Water Pumps H
a. Pumps 199,975 200,450 203,300 209,950 223,500 238,925 224,130
b. Motora 150,345 150,520 152,105 155,625 162,400 170,760 175,160
¢, Erection 19,130 19,160 19,340 19,920 20,600 21,590 20,960

4. Feed Water Heatera

A = L-P closed heaters 146,000 145,500 %1,000 91,500 46,000 47,000 -
B - HoP closed heaters 460,000 217,000 203,500 96,500 75,000 - 90,000
G - Deastatl 13 129,000 124,000 118,000 115,000 112,000 108,000 -
D - Inpulation
a. Closed heaters 8,550 6,350 4,350 2,050 1,100 - -
b. Desersting $,600 9,100 8,700 8,400 8,100 7,990 -
E = Structural Work
a. For closed heaters 26,500 17,500 14,000 7,000 7,000 - -
b. For demerating heater 28,500 27,000 25,500 24,500 23,500 23,000 -

5. Boiler Feed Pumps H
a. Pumps and base plate 180,000 175,500 171,000 169,500 166,300 165,000 165,000
b. Fluid drive 185,100 121,500 121,500 121,500 96,000 96,000 96,000
c. Motora 305,280 274,630 253,465 233,400 213,330 198,780 186,430
d. Erectien 27,000 25,200 23,100 21,%00 20,400 19,500 14,800
e. Foundations for pumps 5,250 4,950 4,500 #,350 4,050 3,900 3,900

6. Condensate Pumps !

a. Pumpa 57,750 57,450 36,300 36,900 28,200 28,800 -
b. Motors 31,090 30,820 18,130 18,400 13,270 13,810 -
c. Erection 5,900 5,900 5,450 5,900 5,200 5,400 -
7. Piping and Insulation :
a. Extraction steam )
b. Heater veats and draing 3 243,400 210,600 183,600 151,?00 119,400 83,900 49,200
c. Boiler feed piping 179,300 163,400 113,600 104,100 104,700 59,800 123,500
d. Condeungate plping |
a', From condensate pumps )] .
through L-F heaters ) i
b'. For D-C heater and 3 82,400 82,400 75,500 75.%00 68,800 68,000 -
B.T. pump succion ) A
e. Main steam 20,000 20,000 20,000 20,¢00 15,000 15,000 15,000

8. Demineralizing Equipment and
Condensate Storage Tanks 198,500 187,000 177,500 169 ,500 162,500 157,000 160,500

9. Electrical 138,400 131,450 126,500 123,900 120,700 119,000 99,000

10, Turbine Room Building Base }

L1. Condensey Pit-Bize Increment 1,050 1,050 1,400 2,10 3,500 5,250 10,508
TOTAL ITEMS 1 - i1 15,248,970 14,828,380 14,621,640 14,506,695 14,462,750 14,464,515 14,568,030
TOTAL CONSTANT COST 5,191,500  5,1%1,500 5,191,500 5,191,5b0 5,191,500 5,191,500 5,191,500
TOTAL TURBINE PLANT COST 20,440,470 20,019,880 19,813,140 15,698, le 19,654,250 19,656,015 19,739,530

12. PIPING TN CONTAINMENT VESSEL 436,000 390,000 350,000 326.0b0 310,000 306,000 300,000

20,876,470 20,409,880 20,163,140 20,024,195 19,964,250 19,562,015 20,055,530

GRAND TOTAL
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TABLE 12.3 (Continued

SUMMARY OF COST DATA

1400 PSIA, 687 F THROTTLE STEAM

(100 F SUPERHEAT}

300 MWe INDIRECT CYCLE TURBMINE PLANT

12-13

HEATER ARRANGEMENT 7 & 5 3 2 1
Turbine Generator and Accesgories
#. Turbine generator unit 8,920,000 8,920,000 8,920,000 8,929,000 8,920,000 8,920,000 8,920,000
b. Turbine generator erection 390,000 390,000 390,000 354,000 390,000 390,000 390,000
c. Reserve exciter Corjstant
d. Turbine foundation 167,600 167,000 167,000 163,000 167,000 167,000 167,000
Condensers
a. Shells and accessoriea ) 800,000 800,000 §13,500 827,000 847,500 921,500 989,000
b. Dry vacuum pumps ) 4
¢, Tubes 450,000 450,000 45%,500 463,000 487,500 517,500 555,000
d. Steam jet alr equipment 19,250 19,230 17,500 17,500 17,500 17,500 33,250
e. Brection 136,000 136,000 138,000 139,000 144,000 152,000 162,000
£, Deaeration - hot well of cond. None 44,500
g. LoP htrs. in exhaust stack 20,000 20,000 20,000 24,000 10,000 10-,000 10,000
Circulating Water System
A - Structures
a., Crib house )
a', Substructure }
b'. Superstructure } 480,000 481,000 485,000 493,000 506,000 527,000 533,000
&', Steel )
d'. Miscellanecus )
b. Dredging Y
¢. Intake flume or forebay )
d. Seal well )
e. Discharge flume b {
£. Qutfall i :
B - Crib House Equipment (erected)
a. Traveling s<reens 3 ‘
b, Screen wash pumps ) 131,000 131,000 133,000 13%,000 141,000 150,000 161,000
¢. Screen wash piping } .
d. Chlorination equipment b]
e. Chlorine handling )
C - Circulating Water Piping 482,000 483,000 486,000 491,000 500,000 515,000 546,000
b - Circulating Water Pumps
a. Pumps 189,500 190,000 193,000 191,000 205,000 220,000 232,000
b. Motors 145,100 145,200 147,700 144,800 153,500 140,600 169,400
c. Breetion 18,500 18,500 14,700 18,900 19,500 20,400 21,500
Feed Water Heaters
R - 136,000 136,500 86,500 81,500 44,000 45,000 -
B -] 329,000 202,500 189,500 92,000 76,500 - §7,500
¢ - D g 118,000 117,000 111,500 109,000 107,000 106,000 -
D - Ingulation
a. Closed heaters 8,400 5,600 3,950 , 900 1,050 - -
b. Deaerating 8,700 8,400 8,200 ,000 7,900 1,800 -
E - Structural Work
a. For closed heaters 24,500 17,500 14,000 ,000 7,000 - -
t. For deserating heater 25,400 24,200 23,500 21,900 2,500 22,200 -
Boiler Feed Pumps
a. Pumps and base plate 173,000 171,000 167,500 164,500 164,500 164,000 163,000
b. Fluid drive 185,100 121,500 121,500 121,500 96,000 96,000 96,000
¢. Motors 293,000 273,000 256,500 247,000 235,000 228,000 225,000
d. Erection 23,700 22,500 21,000 20,500 19,300 19,000 18,500
e. Poundations for pumps 4,800 4,400 4,200 lll,l.OO 3,900 1,800 3,700
. Condensate L] .
a, Pumps 51,300 51,000 33,600 34,200 26,100 27,300 -
b, Motars 27,700 27,500 16,700 17,000 12,600 13,400 -
c. Brection 5,400 5,400 5,100 3,200 5,000 5,200 -
. Piping and Insulation :
a. Extraction steam ) 243,400 210,600 183,600 151,900 119,400 83,900 49,200
b, Heater vents snd drains ) !
¢, Bofler feed piping 179,000 160,000 118,100 109,000 109,000 64,400 133,000
d. Condensate piping )
a'. From condensace pumps ]
thru L«P heaters ) 69,500 69,900 61,500 61,500 56,700 56,700 -
b'. For D.C. heater and )
B.F. pump suction )]
&. Main steam 18,100 14,200 14,200 14,200 14,200 11,400 11,400
. Demineralizing Equipment and
Condensate Storage Tanis 189,000 180,000 170,000 163,000 160,000 157,000 154,000
. Eiectrical 138,400 139,500 126,300 126, 300 121,900 121,%00 105,700
. ITurbine Room Building
a, Building - - - - - - -
b. Turbine generator sub-base - - - - - - -
Condenser Pit-Size Increment - - 400 i 700 1,800 3,200 4,900
- i
TOTAL ITEMS 1 - 11 14,599,950 14,304,550 14,127,250 14,001,100 13,541,050 13,924,700 14,005,550
TOTAL- CONSTANT COST 5,191,500 5,191,500 5,191,500 5,191,500 5,191,500 5,191,500 5,191,500
TOTAL TURBINE PLANT COST 19,791,450 1%,496,050 19,318,750 19,192,600 19,132,550 19,116,200 19,197,050
. Pipiog in Containment Vezsel 421,100 295,100 295,100 295,100 295,100 288,500 288,500
GRAND TOTAL 20,212,550 19,791,150 19,613,850 19,487,700 19,427,650 19,404,700 19,485,550
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TABLE 12.3 (Continued)

SUMMARY OF COST DATA
1400 PSIA, 787 F THROTTLE STEAM
(200 F SUPERHEAT)
300 MWe INDIRECT CYCLE TURBYNE PLANT

HEATER ARRANGEMENT 7 & 5 4 3 2 1
1, furbine Generator snd Accessories .
&, Turbine generator unit 7,810,000 7,510,000 8,440,000  B,440,000 8,440,000 8,440,000  £,460,000
b. Turbine generator avection 390,000 390,000 3%0,000 390,004 390,000 390,000 390,000
c. Reserve exciter & Constant >
d. Turbine foundation 167,000 167,000 167,000 167,000 167,000 167,000 167,000
Condenéers :
a, Shells and accessovies ) 746,000 759,500 773,000 786,500, 813,500 54,000 908,000
b, Dry vacuum pumps ) .
¢, Tubes 420,000 427,500 435,000 442, 500 457,500 480,000 510,000
d. Steem jet air equipument 19,250 *19,250¢ 17,500 17,500 17,500 17,500 33,250
e. Erection 128,000 130,000 132,000 134,000 138,000 142,000 150,000
f. Deseration -hot well of comd. Home : > 41,000
£« L-F htrs. in exhaust stack 20,000 20,000 20,000 ZO,OOdI 1¢,000 10,000 10,000
Circulating Water System i
A - Structures f
a. Grib house 3 !
a', Substructure 3
b', Superstructure ] !
¢!, Steel ) !
d*. Miscellaneous } 463,000 466,000 410,000 478,000 486,000 503,000 524,000
b, Dredging ) !
c. Intake flume or forebay )
d, Seal well b i
e. Discharge flume } i
£, Cutfall ) i
B - Crid House Equipment (erected) H
8. Traveling screensa ) !
b, Screen wash pumpa b} i
¢. Screen wash piping } 123,000 125,500 127,000 136,000 133,000 140,000 149,000
d. Chlorination equipment ) i
8. Chiorine handling b H
€ - €irculating Water Plping 470,000 473,000 475,000 ] 487,000 498,000 513,000
D - Cirgulating Weter Pumps
a. Pumps 178,000 181, 500 184,000 193,000 204,000 718,006
b, Motors 139,200 140, &0 141,800 147,900 154,500 158,400
<. Erection 17,700 17,900 18, 100" 18,700 19,700 20,300
Foed Water Heaters
& - L-F Closed Henters 130,006 132,000 83, 500 42,700 44,000 “
2 - H-P Closed Heaters 312,000 192,000 181,500 72,200 - 84,500
G = Deaerating Heapar 112,000 108, 500 106,000 102,500 102,000 -
D - Insulgtion
&. Clesed heaters 7,700 5,200 3,700 1,000 - -
b. Deaerating 8,200 8,000 7,300 7,600 7,500 -
E -~ Structural Work
a. For closed heatars 24,500 17,500 14,000 7,000 - -
b. For deaerating heater 23,700 22,800 22,200 21,400 21,200 -
Boiler Feed Fumps
a. Pumps and base plate 168, 500 167,000 164,000 162,000 161,500 161,000
b, Flutd dyive 121,500 121,500 96,000 - 96,000 96,000 96,000
c. Motors 265,500 246,000 235, 500 213,000 208,000 208,000
d. Erection 21,700 20,700 19,500 18,200 18,000 17,600
e. Foundations for pumps &, 300 4,100 3,900 3,700 3,600 3,500
Condensate Pumps i
a. Pumps 47,100 46,800 3L, 200 31,500 24,300 23,500 -
b. Mators 25,400 25,300 15,500 15,900 11,800 12,400 -
c. Erection 5,000 5,000 4,800 4,900 4,700 4,700 -
Piping and Insulatien i
a. Extraction steam ) 242,300 210,600 179,900 149,200 119, 400 83,900 49,200
b. Heater vents and drains ) !
c. Boiler feed piping 179,000 160,000 118,100 IOD,DOQ 109,000 64,400 133,000
d. Condensate plping ) i |
a', From condensate pumps b |
through L-P heaters } 69,900 65,900 61,500 51,50Q 52,200 52,200 -
b'. For D.C. heater and ) i
B.F. pump suction b
€. Main steam 42,900 38,800 38,800 3B,Md 38,800 38,800 38,800
Demineralizing Bquipment and i
Condensate Storage Tanks 175,000 168,000 160,000 157,004 152,000 150,000 147 ,000
Electrical 127,500 122,600 122,300 122,304 118,400 118,400 97,400
Turbine Reom Building !
a. Building -6, 400 -6, 400 - - ! - - -
b, Turbine generator sub=base ~1,000 ~1,000 - - i - - -
Condenser Bit-Size Increment - - - - 400 1,400 2,800
TOTAL ITEMS 1 - 11 13,197,430 13,011,950 13,460,100 13,350,600 13,277,400 13,233,200 13,270,750
TOTAL CONSTANT COST 5,191,500 5,191,500 5,191,500 5, 191,50? 5,191,500 5,191,500 5,191,500
TOTAL TURBINE PLANT COST 18,388,950 18,203,450 18,651,600 18,542, 10? 18,468,900 18,424,700 18,462,250
Piping in Contaipment Veasel 473,600 378,100 378,100 378,100 378,100 375,900 375,900
GRAND TOTAL 18,862,550 18,581,550 19,029,700 18,920,200 18,847,000 18,600,600 18,838,150
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TABLE 12.3 (Continued)

SUMMARY OF COST DATA
1400 PSIA, 887 F THROTTLE STEAM
{300 ¥ SUPERHEAT)
300 MWe INDIRECT CYCLE TURBINE PLANT

HEATER ARRANGEMENT 7 & S 4 3 2 1
1. Purbine Gemerator And Accessories
a. Turbine generator unit 7,810,000 7,810,000 7,810,000 7,8L0,0p0 8,460,000 5 440,000 8,440,000
b. Turbine generater erection 190,000  ° 390,000 © 390,000 390,000 3%0,000 390,000 390,000
c. Reserve exciter € Conatant
d. Turbine foundation 167,000 167,000 167,000 167,000 167,000 167,000 167,000
2. Condensers
a. Shells and accessories } 705,300 705, 500 705,500 732,500 759,500 813,500 867, 500
b. Dry vacuum pumps 3
¢. Tubes 397,500 397, 500 397,500 412, 500 427,500 457,500 487,500
d. Steam jet alr egulpment 19,250 19,250 17,500 17,500 17,500 17,500 33,250
e. BErection 122,600 122,000 122,000 126,090 136,000 138,000 144,000
£. Deseration - hot well of cond. None — 39,000
g. L-P htrs. in exhaust stack 20,000 20,000 20,000 20,0p0 10,000 10,000 10,000

3. Circulating Water System
A - Structures
a. Crib house
&', Substructure
b'. Superstructure
e'. Steel
d'. Miseellaneous
. Dredging
Intake fiume or Eorebay
Seal well
. Discharge flume
. Dutfall

447,000 448,000 450,000 458,0p0 470,000 489,000 509,000

L N R

e e g

B - Crib Hpuse Equipment (grected
4. Iraveling screens } i
b. Screem wash pumps ) 117,000 117,000 118,000 122,000 127,000 134,000 142,000
¢. Screen wash piping } :
d. Chlorination equipment ]
¢. Chlorine handling ) H
¢ - Circulating Water Piping 459,000 460,000 462,000 t.sv,dloo 475,000 489,000 502,000
D - Cixculating Water Pumps
a. Pumps 167,500 168,000 170,000 17%,do0 183,000 195,000 208,000
b. Motors 133,800 134,100 135,000 137, 700 141, 600 147,900 154,500
¢. Erecrtion 17,100 17,100 17,200 17,800 18,100 18,800 19, 600
4. Feed Water Heaters
A - L-F Closed Heaters 125,560 125,000 81,000 82,000 41, 500 42,500 -
B - H-P Clocsed Heaters 299, 500 186, 500 175,500 85, 300 71,000 - 82,500
£ - Deaerating Heaterz 107,060 104,000 102,000 100, 300 99, 500 99,000 -
D - Insulation
a. Closed heaters 7,200 4,900 3,500 1,450 950 - -
b. Deaerating 7,900 7,70 7,500 7,400 7,400 7,300 -
E - Structural Work
a. For closed heaters 24, 500 17,500 14,G00 7,400 7,400 - -
b. For deaerating heater 22,500 21,700 21,200 20,4900 20, 600 20, 500 -
5. Boiler Feed Pumps
a. Pumps and base plate 166,000 164,500 162,000 161, 500 160, 500 169,000 159,000
b. Fluid drive 121, 500 96,000 96,000 96,400 96,000 96,000 96,000
¢. Motors 243,000 225,000 216,000 207,900 198,000 193,500 193,500
d. Exection 20,200 19,300 18,300 18,4900 17,200 17,100 16,800
e. Foundations for pumps 4,000 3,900 3,700 3,400 3,500 3,400 3,400
6. Condensate Pumps
a. Putips 44,100 43,800 29,100 30,400 23,100 24,000 -
b. Motors 23,500 23,400 14,500 14, 800 11,200 11,800 -
c. Erection 5,000 3,000 4,800 4,900 4,700 4,900 -
7. Piping And Insulation i
a., Extraction steam ) 238,700 204,200 178,70G 147, %00 117,700 83,900 49,200
b, Heater vents and drains '
¢, Boiler feed piping 144,700 140,000 118,100 109,900 109,000 4,400 133,000
d. Condensate plping ) :
a'. From condensate pumps ) !
through L-P heacers ) £9,900 69,900 61,500 55,400 50,600 50,600 -
b'. For D.C. heater and ) i
B.F. pump sucticn ) :
e. Main steam 52,900 48,700 44,700 4&,*00 44, 700 44,700 44,700
8. Demineralizing Equipment And i
Condensate Storage Tanks 165,000 159,000 152,000 150,600 145,000 144,000 141,000
9. Electrical 118, 600 118,600 117,400 113, %00 114,900 114,900 93,900
10, Turbine Room Building ! '
a. Building 6,400 6,400 -6,400 -6,400 - - -
b. Turbine generator sub-base -1,000 -1,000 -1,000 ~1,000 .
11. Condenser Pit-Size Increment - - - = - 00 1,800
TOTAL ITEMS 1-11 12,976,450 12,756,650 12,595,800 12.507,030 13,100,250 13,090,140 13,128,150
i
TOTAL COMSTANT COST 5,191,500 5,191,500 5,191,500 5,191,500 5,191,500 5,191,500 5,191,500
TOTAL TURBINE PLANT COST 18,167,950 17,948,130 17,787,300 17,698,530 18,291,750 18,28%,640 18,319,650
12, Piping In Containment Vessel 442,600 197,200 395,300 393,100 193,100 393,100 393,100
GRAND TOTAL 18,610,55C 18,345,350 18,182,600 18,091,650 18,684,850 18,674,740 18,712,750
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TABLE 12.3 (Continued)

300 Mue INDIRECT CYCLE TURBINE PLANT

SUMMARY OF COST DATA
1400 PSIA, 987 F THROTTLE STEAM

(40C F SUPERHEAT)

HEATER ARRANGEMENL 7 [ 5 4 3 2 1
1. Turbine Generator and Accessories
a. Turbine generator unit 8,050,000 8,050,000 8,050,000 8,050,000 | 8,050,000 8,680,000 8,680,000
b. Turbine generatcr erection 390,000 390, 000 390,000 390, 000 390,000 390,000 350,000
c. Reserve ewciter €— Conatant
d. Turbine fcundeticn 167,000 167, 000 167, 000 167,000 167,000 167,000 167,900
2. Condensers
a. Shells and accessoried )] 665,000 665,000 678, 300 692, 006 719,000 759,500 813,500
b. Dry vacuum pumps }
c. Tubes 375,000 375,000 382,500 350,000 405,000 427,500 457,500
d. Steam jet air equipment 19,250 19,250 17,500 17,500 17,500 17,500 33,250
e. Erection 116,000 116,060 118,900 120, 000 124,000 130, 000 138, 000
f. Deaeration - hot well of cond. Hone —_ 36,500
g. L-P htrs. in exhaust stacks 20,000 20,000 20,000 20,000 10,000 13,000 10,000
3. Cirgulating Watey System
A - Structuves
a. Crib house ;
a'. Substructure
b'. Superatructure }
c!. Steel )
d'. Miscellaneous ¥ 432,000 433,000 436, 000 463,000 455,000 470,000 48%, 000
b. Dredging 3}
¢, Intake flume or forebay )]
d. Seal well Y
e. Discharge flume ]
f. Outfall ]
B - rib House Equipment (exected)
a. Travellng screens ) 1
b. Screen wash pumps ) 111, 000 111,600 113,000 115,000 120,000 127,000 134,000
¢. Screen wash piping }
4. Chlorination equipment )
e. Chlorine handling ] H
¢ - Circulating Water Piping 449, 000 449,000 752,000 456,000 463,000 475,000 489, 000
D - Circulating Water Bumps
a., Pumps 158,000 158, 500 161,000 163,50 173,000 183,000 195,500
b. Moters 128,000 129,200 130, 500 132,90 136,400 141,500 147,900
c. Erection 16, 500 16,500 16, 700 16, 900 17,400 18, 100 18,800

4. Feed Water Heaters

A - L-P Cloaed Heatera 111,000 121, 500 80,000 80, 00 40,500 43,500 -
B - H- oBe 289, 500 179,000 171,500 84,59 70,500 - 80, 500
¢ - Deaerating Heatex 103,000 100,000 98,500 97,00 96,000 95,500 -
D - Insulatlion
a. Closed heaters 6,750 4,700 3,300 1, 60 900 - -
b, Deaerating 7,600 7,600 7,300 7. 20 7,100 7,100 -
E - Structural Work
4. For clesed heaktere 24,500 17,500 14,000 7,000 7,000 - -
b. For deaerating heaters 21,500 20,900 20, 500 0,100 20,000 1%, 800 -

5. Boiler Peed Pumps
a. Pumps and base plate 164,000 162,000 161,500 15%, 50D 159,000 158,500 157,500
b, Fluid drive 96, 000 96,000 96,000 96,000 96,000 96,000 96, 000
c. Motere 225,000 208,000 201,000 192,000 184,500 180, 000 180,000
4, Erection 1%, 100 18,300 17,400 17,100 16,500 16,300 16, 000
e. Foundations for pumps 3,900 1,700 3,600 3,500 3,400 3,300 3,300

6. Condensate Pufpg
a. Pumps 42,000 A1, 700 27,600 28,200 22,200 22,800 -

b. Metors 21, 600 21,500 13,700 14,000 10,600 11,100 -
c. Erection 4,800 4,700 4,500 4,600 4, 500 4,100 -
7. Biping and Imsulation :
a. Extraction steam b 238,700 204, 200 178,700 157,940 117,700 83,900 49, 200
b. Heater vents and draims ) :
c. Boiler feed piping 144,700 140,000 118, 100 104,1?0 104,100 64,400 133,000
4. Condenszate piping ]
a'. From condensate 5 |
E:m L-P h:zte“wmp ; 65,300 65,300 55,400 55,&?0 50,600 50,600 -
b'. For D.C. heater and )] |
B.F. pump suction bl i
e, Maln steam 59,800 59,800 59,800 59,6¢0 56,800 59,800 59,800

8. Demiperzlizing Equipment and :

Condensate Storsge Tanks 157,000 151,000 145,000 144,000 140, 000 139,000 137,000

9. Electrical 118, 200 114,700 113,900 110,-’0#0 109,600 114,900 93,900

10. Turbine Room Building |
a. Bullding -6,400 -6,400 =6, 400 -6, 4p0 -6,400 - -

b. Turbine generator sub-base -1,000 ~1,000 -1,000 -1,030 -1,000 - -

11. Condenser Pit-Slze Increment Base - - - - - 400
TOTAL ITEMS 1 - 11 13,014,300 12,834,150 12,716,600 12,603, Do 12,562,400 13,165,300 13,208,550
TOTAL COHSTANT COST 319,500 5,191,500 5,191,500 5,191,500 5,191,500 5,191,500 5,191,500
TOTAL TURBINE PLANT COST 18,205,800 18,023,650 17,508,100 17.794,8’5)0 17,753,900 18,356,800 18,398,050

12, Piping in Contajmment Vessel 506,700 451,800 451, 800 449, 600 449,600 449,600 449, 600
GRAND TOTAL 18,712,500 18,477,450 18,359,900 18,244,400 18,203,500 18,806,400 15,847,650
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TABLE 12.3 (Continued)

SUMMARY GF GOST DATA
1200 PSIA, 567 F THROTTLE STEAM (SATURATED STBAM)
300 Mwe INDIRECT CYCLE TURBINE PLANY -

THROTTLE FLOW, #/HR, 4,418,000 4,065,000 3,724,000 3,331,000 3,249,000 3,204,000
HEATER ARRANGEMENT & 5 4 3 2 1
1. Turbine Geperater.and Accessories
a. Turbine gemerater unit 9,240,000 9,260,000 9,240,400 9,240,000 9,240,060 9,240,000
b, Turbine generator erection 390,000 350,000 390,000 390,000 390,000 390,000
<, Reserve axciter Qonstant
4, Turbine foundatien 167,000 167,000 167,400 167,000 167,000 167,000
2, Condensers
a, Shells and sccessories )
b, Dry vacuum pumps 3 867,500 881,000 908,900 935,000 1,002,500 1,068,000
<, Tubes 487,500 495,000 510,000 525,000 562,500 765,400
d, Sceam jet air equipment 19,250 19,250 19,450 17,500 17,500 33,250
e, Ereccion 144,000 146,000 150,400 154,000 164,000 165,500
f. Deaeracion - hot well of cond. - - - - - 44,500
g. L-P htrs, In exhaust etacks 20,000 20,000 20,900 10,000 10,000 1Q,000

3, Circulacing Water System
A, - Structutres

a, Crib house y
a', Substructure )}
b'. Superstructure )
c', Steel )
d°*, Miacellaneous )
b. Dredging 3 511,000 513,000 523,600 532,000 555,000 541,000
¢, Intake fiume )
d. Seal well )
e, Discharge flume )
£, Outfall )
B. Crib House Equipment (Eraected)
a. Traveling acreena ) X
b. Screen wash pumps ) i
c. Screen wash piping ) 143,000 144,000 147,850 151,000 161,000 135,000
d, Chlorination equipment ) [
e, Chlerine hondling ) i
C. Circulating Wecer Piping 501,000 502,000 509,500 515,000 532,000 522,000
D, Circulating Water Pumps L
a, Pumps 208,050 209,000 216,p00 221,350 237,025 222,735
b. Motors 154,480 154,520 158,00 161,345 169,440 174,545
¢, Erection 19,640 1%,700 20,150 20,480 21,470 20,870
4. Feed Water Heaters
A - L=P closed heaters 157,500 102,500 103,00 50,500 52,500 -
B - H-P closed heaters 235,500 217,500 104,500 42,000 - 92,500
C - Deaerating hearer 127,000 122,000 118,p00 134,000 112,000 -
D - Insulation
a. Closed heaters 7,100 5,100 2,p50 2,100 - -
b. Deaerating 9,400 %,000 8,700 8,400 8,200 -
E - Structural Work
a, For closed heakers 17,500 14,000 7.po0 7,000 - -
b. For deaerating heater 28,000 26,500 25,p00 24,500 23,500 -
5. Boiler Feed Pumps
a4, Pumps and base plate 165,000 159,000 156,D00 153,000 151,500 150,000
k. Fluid drive 121,500 96,000 96,000 96,000 96,600 96,000
<. Motora 248,830 236,705 214,875 197,235 184,890 184,005
d, Erection 22,500 20,700 19,500 18,300 17,700 17,400
e, Foundations for pumps 5,250 4,800 4,500 4,200 4,050 3,900
6. Condensate Pumps i
a. Pumpa 69,730 38,25¢ 37,800 28,050 29,550 -
b, Morors 43,780 22,450 22,450 13,540 14,080
¢, Erection 6,100 5,650 5,/700 5,300 5,350 -
7. Piping and Insulgtion )
a. Extraction steam I
b Heater vents snd dralns ) 201,000 178,800 147,000 127,200 81,000 47,900
<, Boiler feed piping 163,400 163,400 98,200 98,200 59,400 115,100
d. Condensate piping
&', From condensate pumps )
Al through L-P heaters ) 107,500 75,500 75,500 68,800 68,800 --
b', For D-C heater and )
B.F. pump suctiom }
€. Main steam 19,000 19,000 17,100 17,100 17,100 17,100
8. Deminerslizing Bquipment and Condensate 195,500 185,500 176,000 167,500 162,000 151,000
Storage Tanks }
9, Electridal = 130,300 124,200 1214000 117,200 121,000 100,000
10, Turbine Room Building ~— Base
|
11. Condensei §1t-5_1_r__._1:e Increment 1,759 2,100 3,450 3,560 5,250 10,100
- 14,955,280 14,729,225 14,541,375 14,453,000 14,443,205 14,514,550
TOTAL CONSTANT COST 5,191,500 5,191,500 5,191,500 5,191,500 5,191,500 5,191,500
TOTAL TURBENE PLANT COST 20,146,780 19,920,725 19,733,875 19,644,500 19,634,705 19,706,050
12, Piping ie Contalnment Vepgel 408,000 358,000 334,000 308,000 296,000 294,000
GRAND TOTAL 20,554,780 20,278,725 20,063,875 19,952,500 19,930,705 20,000,050
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TABLE 12.3 (Continued)

SUMMARY OF COST DATA
1200 PSIA, 667 F THROTTLE STEAM
{100 F SUPERHEAT)
300 MWa IKDIRECT CYCLE TURBINE PLANT

P

9.
10.

1L,

12,

HEATER ARRANGEMENT [ ] 4 3 2 1
1, Turbine Genarator and Accessorigs
a. Turbine generator unit 8,920,000 5,920,000 8,920,000 8.9F0.000 8,920,000 8,920,000
b. Turbine generator erection 350,000 390,000 390,000 390,000 390,000
c. Reserve exciter € Conatant >
d. Turbine foundation 167,000 167,000 167,000 167,000 167,000
Condensers
&. Shells and accessories ) 812,500 827,000 8B40, 500 908,000 989,000
b, Dry vacuum pumps y :
¢. Tubes 457,500 463,000 472,500 510,000 55,000
d. Steam jet air equipment 19,250 19,250 19,250 17,500 33,250
e, Erection ) 138,000 139,000 140,000 150,000 162,000
£. Deaeration - hot well of cond. - “ - - 44,500
g. L=P htrs. in exhaust stack 20,000 20,000 70,000 10,000 10,000
Circulating Water System
A - Structures
a. Crib heuse >
2", Substructure 3
b'. Superstructure bl
c'. Steel b)
4'. Miscellaneous ) 490,000 492,000 498,000 506,000 523,000 549,000
b, Dradging b]
&, Intake flume or ferebay )
d, Seal wall )
e. Discharge flume )
£, Cutfall 3
B - Crib House Equipment (erscted
a. Traveling scraens )
b. Screen wash pumps b
&, Screen wash piping b] 134,500 135,500 138,000 ]\1101,000 148,000 159,000
d. Chlorination equipmant b] i
e. Chlorine handling ) E
C = Circulating Woter Piping 489,000 491,000 495,000 500, 000 512,000 530, 500
P - Circulating Water Pumps
a. Pumpe 196,000 197,000 201,000 6,000 217,000 234,000
b. Motors 148,000 149,000 151,900 3,500 159,000 168,000
<. Erection 18,900 19,000 19, 200 g, 500 20,200 21,300
Feed Watar Heaters
A= L-P Closed Heaters 152,500 96, 500 97,500 48, 500 50,000 -
B - H=P Closed Heaters 217,500 202,000 98,500 88, 500 - 89,500
€ - Deaerating Heater 118,000 114,000 111,000 08, 500 107,000 -
D = Insulation
a, Closed heaters 6,350 4,350 2,200 1,550 - -
b, Deaerating 8,700 8,350 8,200 8,000 7,900 -
E - Strucrural Work
a, For closed heaters 17,500 14,000 7,000 7,000 - -
b. For deaerating haater 258,200 24,300 23,500 22,800 22,500 -
Boller Feed Pumps
a, Pumps and bage phete 158,500 154, 500 153,00¢ 30,500 149,500 148,000
b. Fluid drive 121,500 96,000 96,000 96,000 96,000 46,000
c. Motors 245,000 230,000 221,000 {08, 000 199,500 196, 500
d. Erectioa 20,200 18,800 18,200 17,300 17,000 16,500
e. Toundations for pumps 4,650 4,350 4,200 3,950 3,900 3,750
Condensate Bumps
a. Punpa 61,200 34,400 35, ko0 126,000 27,600 -
b, Motors 38,800 20,400 20,700 12,700 13,300 -
c. Brectioa 5,600 5,200 5,300 £ 5,000 5,300 -
Piping and Insulatiom !
a, Extraction stemm y 201,000 178,800 147,000 127,200 81,000 47,900
b, Hester venta and draine b] v
¢. Boiler feed piping 161, 200 161,200 102,600 {02,600 64, 100 124,200
d. Condensate piping ) i
a', Rrom condensate pumps )] i
through L-P heaters ) 72,600 61,500 61,500 ‘61,70.0 §1,700 -
b'. For D.C. heatsr and ) !
B.F. pump suction ) ‘
€. Main steam 2,800 21,800 12,000 | 12,000 12,000 12,000
Demineralizing Equipment snd !
Condensate Storage Tapka 191,000 178,000 i71,000 t63,000 160,000 155,000
Electrical 129,500 123, 100 123,100 L8, 400 118,400 102, 200
Turbine oom Building 1
a. Building - - - I - -
b. Turbine generaror sub-base - - - - - -
Condenger Pit-Size Incysment 400 100 1,100 1,800 2,500 4,900
TOTAL ITEMS 1 = Il 14,385,350 14,183,200 13,991,150 13,820,500 13,851,200 13,929,000
TOTAL CONSTANT COST 5,191,500 5,191,500 5,191,500 5,141,500 5,191,500 5,191,500
TOTAL TURBINE PLANT COST 19,576,850 19,374,700 19,182,650 19,112,000 19,042,700 19,130,500
Piping In Coptaimmenc Vessel 271,500 271,500 279,200 z7%,200 279,200 278,700
GRAKD TOTAL 19,848,350 19,646,200 19,461,850 19,391,200 19,321,900 19,399,200
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TABLE 12,3 (Continued)
SUMMARY OF COST DATA
1200 PSTA, 767 P THROTILE STEAM
(200 F SUPERHEAT)
300 Mile INDIRECT CYCLE TURBINE PLANT
HEATER ARRANGEMENT & 3 S 3 2 1
1. Turbine Geperator And Accessories
a. Turbine generator unkt 8,440,000 8,440,000 8,440,000 8,440,000 8,440,000 8,440,000
b, Turbine generator erection 390,000 390,000 390,000 90,000 390,000 390,000
¢. Reserve exciter & Constant >
d. Turbine foundation 167,000 167,000 167,000 67,000 167,000 167,000
2. Condensers
a. Shells and accessories ) 773,000 786,500 800,000 13,500 854,000 908,00C
b. Dry vacuum pumps )
¢. Tubes 435,000 442, 500 450,000 57,500 480,000 510,000
d. Steam jet air equipment 19, 250 19,250 19,250 17,500 17,500 33,250
2. Erection 132,000 134,000 136,000 38,000 142,000 150,000
f. Deaeration - hot well-of cond. None —_ 41,000
g. L-P htra. in exhaust stack 20,000 20,000 20,000 10,000 10,000 10,000
A. Circulating Water System
A - Structures
a. Crib house ¥
a'. Substructure ¥
b'. Superstructura ) 472,000 476,000 481,000 486,000 500,000 524,000
c', Steel }
d'. Miscellaneous }
b. Dredging ¥
. Intake flume or forebay } H
d. Seal well M !
@. Discharge flume } :
£. Qutfall 3y
B - Crib House Equipmenc (erected)
a. Traveling screens } .
b. Screen wash putps > 127,500 126,000 131,000 133,000 139,000 1448, 500
c. Screen wash piping ) ;
d. Chlorination eguipment )] i
e. Chlorine handling 3y :
C - Circulating Watey Piping 477,060 479,500 483,000 £86,500 496,000 513,000
D - Girculating Water Pumps i
a. Pumps 184,000 187,000 190,000 193,000 202,000 218,000
b. Motors 142,000 143,500 145,000 147,000 151,300 152,500
e. Brection 18,100 18,300 18, 500 18, 700 19,300 20,300
4. Feed Water Heaters
A - L-P Closed Heaters 145, 300 93,000 93,000 46,000 47,500 -
B - B-F Clgsed Heateis 210, 500 192,000 95,500 84,500 - 86, 500
C - Deaerating Heater 112,000 108, 500 106,000 102,500 102, 500 -
, D - Insulation
a. Closed heaters &, 000 4,200 2,100 1,500 - -
b, Deaerating 8,200 8,000 7,800 7,700 7,400 -
E - Structural Work
a. For closed heaters 11,500 14,000 7,000 7,000 - -
b, For deserating heater 23,700 22,800 22,200 21,700 21,400 -
5. Boiler Feed Pumps
a. Pumpe and base plate 134, 500 151,500 150,000 1147, 500 147,000 146,000
b. Fluld drive 96,000 96,000 96,000 i 96,000 96,000 96,000
c. Motors 222,000 213,000 199,500 1189,000 181, 500 180, 500
d. Erection 18,800 17,700 17,100 i 16,400 16,200 15,700
e. Foundations for pumps 4,350 4,050 3,900 3,750 3,700 3,600
6. Condensate Pumps
a. Pumps 55,600 31,700 32,200 24,000 25,300 -
b. Motors 15,500 18,900 19,200 11,900 12,400 -
¢, Erection 5,200 4,900 5,000 4,800 5,000
7. Piping And Insulation !
4, Extraction steam ) !
b. Heater vents and drains ] 201,000 177,500 147,000 1127,200 81,000 47,900
c. Boiler feed piping 161, 200 129,900 102,600 ‘102.500 64,100 124,200
d. Condenaate plping )
a'. From condensate pumpa ) ‘ .
through L-P heaters 3} 72,600 61,500 61,500 © 61,700 61,700 -
b', For B.C. heater and } ‘
3.F, pwtp suction } .
€. Main steam 41,200 41,200 36,900 . 34,100 34,100 34,100

8. Demineraliging Fguipment And :

Condensate Storage Tanks 178,000 166,000 161,000 1155,000 151,000 148,000

9. Elecerical 125,000 122,700 119,200 : 114,900 114, %00 93,900

10. Turbine Room Building 3
4. Bullding .. - - - - -

b. Turbine Generator sub-base - - - - - -

11. Condensexr Pit-S5ize Increment = - - 400 1,400 2,800
TOTAL ITEMS 1 - 11 13,601,300 13,511,600 13,355,450 131251,850 13,182,400 13,211,750
TOTAL CONSTANT COST 5,191,500 3,191,500 5,191,500 5,191,500 5,191,500 5,191,500
TOTAL TURBINE PLANT COST 18,882,800 18,703,10C 18,546,950 18,449,350 18,373,900 18,403,250

12, Piping In Contalnment Vesgel 365,100 402,600 332,700 128,500 328,500 328,000
GRAND TOTAL 19,247,900 19,105,700 18,879,650 18,777,850 18,702,400 18,731,250
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TABLE 12,3 (Continued)

SUMMARY OF COST DATA
1200 PSLA, BE! F THROTTLE STEAM
(300 F SUPERHEAT}
300 MWe INDIRECT CYCLE TURBINE PLANT

HEATER ARRANGEMENT [] 3 4 3 2 1

1. Turbine Generator and Accessories

a. Turbine gemerator unit 1,810,000 7,810,000 7,810,000 8,444,000 8,440,000 8,640,000
b. Turbine generator eraction 390, 00¢ 390,000 399,000 394, 000 399,000 390,000
c. Raserve exciter < Constant >
d. Turbfne foundatfon 167,000 167,000 167,000 164,000 167,000 167,000
2. Condensers
a. Shells and accessoriss ) 719,000 732, 500 746,000 754,500 800, 000 854,000
b. Dry vacuum pumpa ]
c. Tubes 405, 600 412,500 420, 000 421,500 450,000 480,900
d. Steam jet air squipment 19,250 19,250 19,250 £3,500 17,500 33,250
e. Erection 124, 600 126, 000 128,000 13¢, 000 136,000 142,000
f. Deaeration « hot well of cond. None — 38, 500
& L=P htrs. in exhaust ‘stack 20, 000 20,000 20,000 19,000 10,000 10,000
3, Circulating Water System
A = Structures
a. Crib houss )
a'., Substructure )
b*. Superstructure ) 455,000 458,000 461,000 46¢, 000 481,000 501, 500
c'. Steel )
d', Miscellineons )
b. Dredging b)
c. Intake flume or forebay )
d. Seal well )
e. Discharge flume )
£, Outfall )
B - Crib House Equipmant {(erscted) .
a. Traveling screens )
b. Screen wash pumps ) 120,000 121, 500 123,400 126,000 131,000 13%, 500
c. Screen wash piping } E
d. Chlorination equipment ]
e. Chlorine handling ) i
€ - Circulsting Water Piping 464,500 467,000 469, 000 h?:ﬁ,SOD 483, 000 497,500
P~ Cireulating Water 8 H
. Pumbs 173,000 175,000 117,000 1sh.ooo 190, 000 203, (00
b. Motars 142,000 143,500 145,000 14§, 000 151, 500 159, 500
. Eregtion 17,400 17,500 17,700 LR, 600 18,500 18, 300

4, Feed Haté Heaters |

& - L-P Closed Heaters 140, 000 88, 700 89,000 44, 500 46, 000 -
B - K-E Closed HEIEEII 197, 500 184, 500 94,000 8@, 000 - 84,000
C - Deasrating Heater 107,000 104, 000 102,000 190p, 0G0 99,000 -
D - Insulation
a. Closed heaters 5,500 3,900 1,900 , 00 - -
b. Deserating 7,900 7,700 7,500 L 400 7,300 -
£ - Structural Work 1
A, For closed heaters 17,500 14,000 7,000 1000 - -
b. For deaserating heater 22,500 21,800 21,300 , 900 20,600 -

3, Boiler Feed Pumps l
a. Pumps and base plate 151,500 149,000 147,500 1‘%,500 145,000 144,000
b. Fluid drive 96,000 96,000 96,000 DP,ODO 96,000 96,000
c. Motors 202,000 194,000 182, 500 173,500 168, 000 167,000
d. Brectiom 17,800 16,800 16,300 15,700 15,500 15,100
e, Foundations for pumps 4,100 3,850 3,700 3,550 3,500 3,450

6. Condensate Pumps :

a., Pumps 51, 100 29,200 9,900 22,400 23,500 -
b. Motors 32,800 17,600 17,900 11,200 11,700 -
¢. Erection 4,900 4,700 4,700 , 500 4,700 -
7. Piping and Insulation i
a. Extraction steam ] 200, 600 171,900 147,000 1#1,500 76,300 47,900
b. Heater venta and draine }
c. Boiler feed piping 12%,%00 129,900 102,600 1#2.600 64, 100 124,200
d. Condensate piping ) i
a', From condensate pumps ) |
thru L=P heaters ) 72,600 61,500 61,500 %7,200 55,600 -
b*, For D.C. heater and ) |
B.F. pump suction )
¢. Main ateam 47,200 47,200 47,200 #7, 200 47,200 47,200

8. Demineralizing Equipment and :

Condensate Stoxage Tapks 168, 00¢ 158,000 153, 000 !.48,000 145,000 142,000

9. Elsctrical 116, 70¢ 114,300 110, 800 114,900 114,900 90,300

10, Turbine Room Building )

%, Buildisg -6, 400 -6,400 -6, 400 1 - -
b. Turbine generatotr sub-base «1,000 -1,000 -1, 0000 b - -

11, Condensep Pit-Size Increment - - - 1 - 2,500
TOTAL ITEMS 1 - 11 12,811,850 12,670,900 12,528,850 13,004,950 13,008,400 13,038,700
TOTAL CONSTANT COST 5,191,500 5,191,500 5,191,500  5,k$1,500 3,191,500 5,191,500
TOTAL TURBINE PLANT COST 18,003,350 17,862,400 17,720,350 18,266,450 18,200,900 18,230,200

12, Piping in Containment Vessel 384,500 384, 500 381,900 3$1,900 181,900 381,400
GRAND TOTAL 18,387,850 18,246,900 18,102,250 18,648,350 18,582,800 18,611,600
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TABLE 12,3 (Continued)

SUMMARY OF COST DATA
1200 PSLA, 967 F THROTTILE STEAM
(400 F SUPERHEAT)
300 MWe INPTRECT CYCLE TURBINE PLANT

HEATHR, ARBANGEMENT [ 5 4 3 2 1
1, Turbine Generaror and Accessories
a. Turbine genergbor unit 8,050,000 8,050,000 8,050,000, 8,050,000 8,050,000 8,680,000
b. Turbine generator erection 390,000 390,000 390 ,000: 350,000 390,000 390,000
¢. Reserve exciter € Cofistant >
d. Turbine foundation 167,000 167,000 167,000 167,000 167,000 167,000
2, Condensers
&. Shells and accessories ) 678,500 §92,000 765 ,5000 705,500 746,000 800,000
b. bry vacuum pumpa ) )
¢. Tubes 382,500 290,000 397,500 397,500 420,000 450,000
d, Steam jet air equipment 19,250 19,250 19,259 17,50¢ 17,500 17,500
€. Erection 118,000 120,000 122,000 122,000 128,000 136,000
£, Deperation ~ hot well of cond, None > 36,000
g. L-P htrs. in exhsust stack 20,000 20,000 20,000 1@, 000 10,000 10,000

3. Circulating Water System
A - Structurea

a, Crib house Y
a'. Substructure b]
b'. Superstructure 3 439,000 442,000 446,000 450,000 463,000 484,000
c'. Steel )
d'. Miscellanacus )
b, Dredging )}
c, Intake flume or forebay }
d. Seal well )
e. Discharge flume )
f. Outfall }
B - Crib House Eguipment (éracted}
8, Traveling screens }
b. Screen wash pumps ) 113,500 115,000 116,500 118,500 123,500 132,000
c. Screen wash piping )
4, Chlorinarion equipment )
e, Chlerine handling b]
C - Circulating Water Pipiog 452,500 455,500 458,500 461,500 470,000 485,000
D - Circulating Water Pumps )
2. Pumps 162,000 164,000 167,00 170,000 178,000 192,000
b, Motors 131,000 132,000 . 133,50 135,000 139,000 146,000
¢. Erection 16,800 16,900 17, It 17,200 17,700 18,600
4. Feed Water Heaters i
A - L-P Closed Heaters 133,000 85,500 86,0 43,000 44,500 -
B - H-P Closed Heaters 190,000 178,000 87,5 80,000 - 81,500
C - Degerating Heater 103,000 100,500 98,5 97,000 96,000 -
D - Insutation i
a, Cloged heaters 5,150 3,700 1.8 1,300 - -
b. Deaerating 7,600 7,400 7,3 7,200 7,200 -
E - Structural Work |
a, Por cloatd heaters 17,500 14,000 7,000 7,000 - -
b. For deserating heater 21,500 20,900 20,504 20,200 20,000 -
5. Boiler FPeed Pumps i
a. Pumps and base plate 149,000 146,500 - 165,500 144,000 143,500 142,500
b, Fluid drive 96,000 96,000 96,008 96,000 96,000 96,000
¢. Motors 185,000 178,500 159,0 161,000 156,500 136,000
d. Erection 16,900 16,000 15,600 15,100 14,900 14,600
e, Poundations for pumpe 3,850 3,650 3,550 3,450 3,400 3,300
6. Condensate Pumpy
a. Pumps 47,300 27,200 27,700 20,900 22,000 -
b, Motors 30,500 16,500 16,800 10,600 11,000 -
¢. Erectien 4,600 4,500 4,500 4,300 4,500 -
7. Piping and Insulation
a. Extraction steam ) k
b, Heater vents and drains ) 198,400 171,400 147,000 111,500 76,300 47,900
c. Boiler feed piping 129,900 129,900 102,600 102,600 64,100 124,200
4, Gondensate piping ) ;
a'. Prom condensate pumpa ) i
thru L-P heaters ) ‘
b*. For D.C, heater and ) 68,000 57,000 55,600 55,600 35,600 -
B.F. pump suctfion ) !
e, Main stean 55,200 55,200 55,200 55,200 55,200 55,200
8. De ralizing Equipmen| d i
Condensate Storage Tanls 159,000 150,000 147,000 142,000 140,000 137,000
9. Electrical 112,400 110,800 110,800 106,000 106,400 90, 300
10, Tuthime Plant Building !
a. Building -6,600 6,400 6,400 6,400 -6,400 -
b. Turbine generator sub-base -1,000 -1,000 -1,000 -1,000 «1,000 -
11, Condenger Pit-Size Increment - - - - - -
TOTAL ITEMS 1 - 11 12,867,450 12,739,400 12,607,304 12,438,250 12,429,400 13,092,600
TOTAL CONSTANT COST 5,191,500 5,191,500 5,191,500 3,191,500 5,191,500 5,191,500
TOTAL TURBINE PLANT COST 18,058,950 17,930,900 17,799,400 17,679,750 17,620,900 18,284,100
12, Piping in Containment Vessel 404,700 404,700 402,100 402,100 402,100 401,600
GRAND TOTAL 18,463,650 18,335,600 18,201,500 18,081,830 18,023,000 18,685,700
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TABLE 12.3 (Continued)
SUMMARY OF COST DATA
1060 PSIA, 345 F THROTTLE STEAM (SATURATED STEAM)
300 ¥We INDIRECT CYCLE TURBINE PLANT
THROTTLE FLOW, #/HR. 4,337,000 4,014,000 3,708,000 ¥,471,000 3,316,000 3,060,000
HEATER ABRBANCEMENT & 5 [ 3 2 1
1. Turbine Generstor and Accessorias’

a. Turbine generator uwnit 9,240,000 9,260,000 9,260,000 4,240,000 9,260,000 9,240,000

b, Turbine generator ersction 390,000 390,000 390, 000 390, 000 390,000 390,000

¢. Regerve exciter Constagt

d. Turbine foundation 167, 000 167,000 167,000 167,000 167,000 167,000
2. Condensers I

4. Shells and accessories b} 908, 000 921,500 948, 500 975,500 1,029,000 1,116,000

b, Dry vacuum pumps )

c. Tubes 510,000 517,500 532, 500 547,500 577,500 800, 500

d. Steam jet air mgquipment 19,250 19, 250 19,250 17,500 17,500 31,500

e. Erection 150,000 152,000 156,000 160,000 168, 600 171,500

f. Deaeration - hotwell of comd. - - - - - 46,500

£. L.P. htre, fn axhaust stacke 20,000 20,000 20, 000 10,000 10,000 164,000
3. Circulating Watar System

A = Structures

a. Crib house )
a". Subetructure )
b'. Superstructure )
¢', Steal )
d'. Miscellsneous ) 524, 000 528,000 535, 000 547,000 570, 500 556, 000
b, Dredging )
c. Intske flume )
d. Seal well )
&. Discharge flume )
£, Outfall )
B - Crib House Eguipment (Erected)
8. Traveling screens )
b. Screen wesh pumps )
c. Screen wash piping ) 148, Q00 150, 000 153,000 157,000 166,800 161,000
d, Chlorination equipment )
e. Chlorine handling )
C - Circulating Water Piping 510,000 513,000 518,000 | 526,000 543, 500 533,000
D - Circulating Water Pumps
a. Pumps 216,125 218,975 L, 223,725 231,325 247,000 235, 500
b. Motoxe 158, 705 160, 200 162,665 166,360 174,200 150, 000
¢. Erection 20, 150 20,330 20, 630 21,1106 22,000 21,500

4. Feed Wacer Heatsrs
A < L-P closad heatars 148, 000 103,500 106, 000 51,500 53,500 -

8 -U-F closed heatars 216, 000 197,000 91,500 83, 000 - BY,500

€ -~ Deaerating heater 126, 000 122,Q00 118,000 114, 000 112,000 -

D - Insulation

a. Closed heaters 6,600 4,800 2,150 1,500 - -

b. Desarating 9,300 4,000 8,700 8,400 8,200 -
E - Structural Work

4, Por c¢losed heaters 17,500 14,000 7,000 7,000 - -

b. Por deserating heater 27,500 26,500 25,500 | 24,500 23,500 -

5. Boiler Feed Pumps i
a, Pumps and base plate 150, 000 145,500 142,500 ! 139,500 138,000 135,000
b. Fluid drive - 96,000 96, 000 96,000 96,000 96,000 94, 000
c. Motors 209,365 199, 440 182,460 | 169,875 160, 410 150,930
d, Brection 19, 500 18,300 17,400 | 16,500 17,400 15, 000
e. Foundations for pumps 5,100 4,800 4,500 4,200 4,050 3,900

6. Condensate Pumps
a. Pumps 53,250 19,000 39,300 28, 800 30, 300 -

b. Motore 32,710 21,370 21,640 13,810 14,350 B

¢, Ereccion 3,500 5,750 5,750 5,450 5,650 -

7. Piping and Insulation
a. Extraction steam )

b. Heater venta and draine ] 192, 700 170, 400 138,700 | 127,200 81,000 43,200

¢, Boiler feed piping 132, 100 132,100 83,500 83,500 53,000 98, 200

d. Condensate piping :

a'. From condensete pumps thru ) |

L.P. heatetrs ) -
b*. For D.C. heatet amd B.P. ) 107,500 75,500 75,000 | 68, 800 68, 800

pump suction )

e. Main steam 23,500 22,600 20,700 | 19,000 19,000 19,000
8. Demineralizing Equipment and !

Condensate Storage Tanks 133,000 184,000 175,000 = 168,300 164, 000 157,000
9. Blectrical 123, 600 121,700 118, 700 114,700 116, 400 91,700
10. Zurbige Aoon Bullding Base —

11, Condenser Pit-Size Increment 2,800 1,15¢ 3,850 | 4,550 5,600 11,500
TOTAL ITEMS 1 - 11 14,878,255 14,733,865 14,567,820 14.506,280 14,455,710 14,568,930
TOTAL CONSTANT COST 5,191,500 5,191,500 5,191,500 5,191,500 5,191,500 5,191,500
TOTAL TURBINE PLANT COST 20,069,755 19,925,365 19,759,320 19,697,780 19,647,210 19,760,430

12, Piping in Conta Yespe 316,000 276,000 256,000 252,000 250,000 252,000
GRAND TOTAL 20,385,755 20,201,365 20,015,320 19,949,780 19,897,210 20,012,430
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TABLE 12.3 {Continue

1000 PSIA, 645 T THROTTLE STEAM
{100 F SUPERHEAT)

300 MWe INDIRECT CYCLE TURBINE PLANT

— AT AR X : Z 3 Z I
1. Iurhine Gensrator aod Accegsories
4. Turbine generator unic 8,920,000 8,920,000 8,920,000 8,920,000 8,920,000 8,920,000
b. Turbine gensrator .evection 380, 000 390, 0G0 390,000 390,000 290, 000 390,000
c. Reserve exciter < Conatpnt 'l
d. Turbine foundation 167,000 167,000 167,000 167, 000 167, 000 167,000
. Condensers
4. Shells and accensories ) 834, 000 854, 000 881, 000 908, 000 935,000 1,016, 000
b. Dry vacuum pumps }
¢. Tubes 480, 000 480, 000 495,000 510, 000 525,000 570,000
4, Steam jet air equipment 19, 25¢ 19, 250 19,250 17,500 17,500 31,500
e. Brection 142,000 142,000 146, 000 130, 000 154,000 166, 000
£. Deasration - hot well of cond. Nome > 45,600
E- L-F htra. in exhaust stack 20,000 20,000 20,000 10, 600 10, 000 10, 000
. Circulating Water System
A - Structures
a. Crib house )
a'. Substructure )
b'. Superstructure )
¢'. Steel ) 502, 000 504, 000 $10,000 520,000 534, 000 360,000
d4*. Miszcellaneous )
b. Dredgiog )
c. Intake flume or forebay ]
d. Seal well H
. Discharge flume 1]
£, Qutfall )
B - @rib House Reuipment (aracted)
a. Traveling screens )
b. Screen wash pumps 3 140, 000 140,000 143,000 147,000 153,000 163,000
c. Screen wash piping )
d. Chlorination eguipment )
e, Chlorine handling )
€ - Circulating Water Piping 498,000 499,000 503, 000 510, 000 520,000 538,000
D - Circulgting Water Pumps
a. Pumps ’ 204, 000 205,000 209,000 215,000 224,000 241,000
b. Motors 152,500 143,000 155,000 158, 000 163,000 171,500
c. Erection 19,350 19,450 19, 700 20, 100 20,700 21,700
148,000 97,500 98, 300 49,000 50,700 -
B = H=P Cloyed Haaters 201, 000 184,000 87,500 &80, 500 - 87,000
C - Deserating Heater 117, 500 114,000 111,000 10%, 000 108, 000 -
D - Insulation
a, Closed heatexs 6,100 4,300 2,000 1,400 - -
b. Demerating 8,600 8,400 8,200 8,000 7,900 -
E - Btructural Work
a. For cloged heaters 17,500 14,000 7,000 7,000 - -
b. For deaersting heater 25,100 24,200 23,500 23,000 22,600 -
- Botler Peed Pumps
2. Pumps and base plate 144, 000 140,500 139,000 137,000 136,000 134,500
b. Fluid drive 96,900 96,000 96,000 96,000 96, 000 96,000
c. Motors 222,000 206, 500 193, 000 184,000 176,500 175,500
d. Erection 17,800 16,800 16,300 15,700 15,400 15,000
e, Foundations for pumpa 4, 600 4,300 4,150 4,000 3,950 3,800
- Sondensate Pumps
a. Pumps 46,200 14,900 35,550 27,000 28,400 -
b. Motors 33,760 19, 500 19,800 13, 000 13,600 -
<, Erection 5,600 5,300 5,400 5,200 5, 300 -
+ Piping and Insulation
4. Extractidn steam ) 192, 700 170, 400 138,700 127,200 81,000 43,200
b. Heater vents.and drains ]
¢. Boller feed piping 135, 000 135,000 102,600 | 87,700 64,100 105, 0600
d, Condensate piping } |
a'. Frem condensate pumps thru ) !
L-P heaters ) 72,600 61,500 61,500 i 61,700 61, 700 -
b'. For D.C. heater and ] i
B.F. pump suction 3 |
e, Main ateam 16,100 15, 000 15,000 I 15,000 15,000 15,000
+ Demiperalizing Equipment ‘
znd Condensate Storli& Tanks 188, 000 116,000 171, 000 ‘ 164, 000 161,000 157,000
Blectrical 125,100 119,600 119,600 | 114,900 11%,700 98,700
Turbine Boom Building I
a. Building Base Base Baze ‘ Base Base Bage
b. Turbine gemerator sub-base Base Base Base : Base Base Base
Gondenser Pit-Size Incrament 1,400 1,400 2,100 ! 2,800 3,500 5,600
TOTAL ITEMS 1 - 11 14,332,700 14,151,800 14,035,350 13,575,700 13,903,550 13,932,600
TOTAL CONSTANT COST 5,194,500 5,151,500 5,191,500 5,191,500 5,191,500 5,191,500
TOTAL TURBINE PLANT COST 19,524,200 19,343,300 1%,226,850 19,157,200 19,095,050 19,124,100
. Piping in Contaimment Vessel 269, 600 256, 400 291, 300 291,300 291, 300 240,400
GRAND TOTAL 19,793,800 19,599,700 19,518,150 19,458,500 19,386,350 19,364,500
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TABLE 32,3 (Continued)
1000 PSIA, 745 F THROTTLE STEAM
(200 § SUPERMEAT)
300 ¥We INDIRECT CYCLE TURBINE FLANT
HEATER_ARRANGEMENT 5 5 % 1 2 I -
1. Iurbine Generator Apd Accessoriss
a. Turbine generator unit 8,440,000 8,440,000 8,440,000 8,450,000 8,440,000 8,440,060
b. Turbine generator erection 390,000 390,000 390,000 3P, 000 390,000 390,000
¢. Reserve exclter ( - Constant }
d. Turbine foundation 167,000 167,000 167,000 157,000 167,000 167,000
2. Condensers
a. Shells and accessories bl 800,000 800, 000 813,500 SkO,SOO &81,000 935,000
b. Dry vacuum pumps }
c. Tubes 450,000 450,000 457,300 472, 500 493,000 525,000
d. Steam jet air equipment 19,250 19,250 19,250 7,300 17,500 31,500
e, Erection 136,000 136,000 §38,000 k0,000 146,000 154,000
f. Deseration - hot well of cond. None 4} 42,100
g. L-P hers, in exhauat etack 20,000 20,000 20,000 h0,000 10,000 10, 00C
3. Circulating Water System
A - Structures
a. Crib house )
&', Substructure )
b'. Buperatructure ) 482,000 485,000 489,000 499,000 512,000 532,000
c'. Steel )
d'. Hiscellaneous )
b. bredging )
¢. Intake flume or forebay )
d. Seal well )
e, Discharge flume )]
£. Outfall )
B - Crib Equipment (erected
a. Travellng s¢reens ¥
b. Screen waah pumpa } 131,000 132,000 134,000 138,000 144,000 152,000
c. Screen wash piping ) |
d. Chicrination aequipment ) i
e. Chlorine handling M 1
C - Circulating Water Piping 484,000 486,000 489,000 §96, 000 504,000 519,000
D - Circulating Water Pumps ]
a. Pumps 190,000 192,000 195,000 02,000 210,000 225,000
b. Metors 145,500 146,000 148,000 5t,500 155,500 162,500
¢. Erection 18,050 18,650 18,850 19,2350 19,800 20,600
4. Feed Water Heatars
A - L-P Closed Heaters 139,500 93,000 93,500 47,000 49,000 -
B - H-P Cloged ilsaters 190,000 175,500 §3,200 77,500 - 86,500
C = Deaerating Heater 112,000 108,700 106,500 05,000 104,000 -
D - Inaulation
a. Closed heaters 5,600 4,000 1,800 1,300 - -
d. Deaerating 8,200 £,000 7,800 7,700 7.600 -
E - Structural Work
a. For closed heaters 17,500 14,0600 7,000 7,000 - -
b. For deaerating heater 23,600 22,900 22,900 21,900 21,600 -
$. Boiler Vaed Pumps
a. Pumps and base plate 140,500 137,500 136/000 14,300 133,500 132,500
b. Fluid drive 96,000 96,000 96,000 96,000 96,000 96,000
<. Motors 199,000 186,000 174,500 67,300 162,000 161,500
d. Erecriecn 16,700 15,800 15,400 14,900 14,700 14,300
e. Foundationa for pumps 4,300 4,050 3,950 3,800 3,750 3,650
6. Condensate Pumps
a. Pumps 42,000 32,100 32,600 . 25,000 26,200 -
b. Motors 30,800 18,100 18,400 112,200 12,700 -
¢. Erecction 5,200 5,000 5,000 : 4,900 5,000 -
7. Riping and Insulacion i
a. Extraction Steam )
b. Heater vents and dralns ) 192,600 161,800 138,200 127,100 §1,000 43,200
c. Boiler feed piping 135,000 135,000 102,600 87,700 64,100 105,000
d. Condensate piping )
a'. Prom condensate pumps }
cthrough L-P heatera ) 72,600 61,500 61,500 | 61,700 61,700 -
', For D.C. heater and ) ‘
B.F. pump suction ) i
e. Main ateam 16,100 15,000 15,000 ‘ 15,000 15,000 15,000
8, Demineralizing Equipment And
Condenagte Storage Tanks 176,000 166,000 161,000 1%5,000 153,000 150,000
9. Electrical 121,600 115,700 115,700 114,900 111,300 90,300
10, Tuxbine Room Bullding |
a. Bullding Baae Bage Base ! Base Base Base
b, Turbine generacor sub-base Base Base Base Base Ease Base
11, Condenger Pig-Size Increment Base Base 400 1,100 2,100 3.500
TOTAL ITEMS 1 - 11 13,617,600 13,457,550 13,318,050 13,271,950 13,216,050 13,207,130
TOTAL CONSTANT COST 5,191,500 5,191,500 5,191,500 5,‘191,500 5,191,500 $,19L,500
TOTAL TURBINE PLANT COST 18,809,100 18,649,050 18,509,550 18,463,450  1B,407,55¢ 18,398,650
12, Piping In Contatlnment Vessel 294, 500 277,400 32,300 312,300 312,300 261,400
GRAND TOTAL 19,103,600 16,926,450 18,841,850 18,775,750 18,719,850 18,550,050



TABLE 12.3 (Continued

SUMMARY OF COST DATA
1000 PSTIA, BA5 F THROTTLE STEAM
(300 F SUPERHEAT)
360 MWe INDIRECT CYCLE TURBINE PLANT

HEATER ARRANGEMENT & 5 4 3 - 2 i
1. Turbine Generator and Accessories
a. Turbine generator unit 8,440,000 8,440,000 8,440,000 8,440,000 8,440,000 8,440,000
b, Turbine generator ersction 390,000 390,000 390,000 390,000 ' 390,000 390,000
c. Reperve &r i
2. fa,Terbine foendation “Te7,000 167,000 167,088" " 4" 157, bo6 167,000 167,000
» Londeneera
&, Shells and accessories ) 746,000 758, 500 773,000 786,500 827,000 881,000
b. Dry vacuum pumps )
c. Tubes 420,000 427,500 435,000 442,500 465,000 435,000
d. Steam jet air equipment 19,250 19,250 19,250 17,500 17,300 31,500
e, Erection ) 128,000 130,000 132,000 134,000 139,000 146,000
£. Deseration ~ hot well of cond, None > 39,700
8. L-P hrys. in exhaust stack 20,000 20,000 20,000 10,000 10,000 10,000
3. Cirewlacing Water System
A - Structures
&, Crib bouse )
a', Bubstructure b]
b', Superstructure )
c'. Breel ’ b
4". Miscellaneous ) 465,000 466,000 472,000 480, 000 490,000 512,000
b. Dredging )
¢. Intake fluma or forehay )
d. Seal well S ,
e, Discharge flume H
£. Qutfall )] :
B.= Crib House Equirmenr (srected} !
#. Traveling acreens )
b, Screen wash pumps )
¢. Screen wash piping y 124,000 125,000 127,000 130,000 135,000 144,000
d. Chlorinerion equipment )
e. Chlorine handling ) .
C = Circulating Wacer Piping 472,000 473,000 477,000 | 482,000 490,000 504,000
D - girculating Water Pumps I
a., Pumpe 180,000 181,000 184,000 i 189,000 196,000 210,000
b, Motors 140,000 140, 500 142,500 144,500 148,500 155, 500
¢. Erection 17,85¢ 17,906 18,150 18,450 18,500 19,800
4. Feed Water Heaters :
A -~ L=P Closed Heeters 136,000 89,500 90,000 45,500 46,500 .
B - H~P Cloaed Heatars 182,500 169,500 80,500 75,800 - 81,800
€ - Deasyating Hester 107,000 104,400 102,000 101,060 00,000 -
D = Inaulation
4, Closed heaters 5,300 3,700 1,700 1, 300 - -
b. Deaerating 7,900 7,600 7,500 7,500 7,400 -
E - Structural Work
a, Por closed heatera 17,500 14,000 7,000 7,000 - -
b. For deserating heater 22,500 21,800 21,400 21,000 20,800 -
5, Boiler Feed Pumps
4. Pumps and base plate 137,500 135,000 133,500 132,500 132,000 131,000
b. Fluid drive 96,000 96,000 6,000 96,000 96,000 96,000
¢. Motors 181,000 170,000 160,500 154, 500 150,000 150,500
d, Erection 15,800 15,100 14,700 i 14,300 14,100 13,800
e, Foundation for pumps 4,050 3,850 3,750 | 3,600 3,550 3,500
6. Condensate Pumps !
a. Pumpa 38,700 29,700 30,200 i 23,200 24, 400 -
b. Motors 28, 500 16,900 17,200 ¢ 11,500 11,990 -
c, Erection 5,000 4,700 4,800 4,600 4,800 -
7. EBiping end Insulation
a, Excraction steam ] 187,400 161,300 135, 400 i 122,500 80,500 43, 200
b. Heater vents and draine b1 i
c. Boller feed piping 129,900 129,900 102,600 | 87,700 64,100 105,000
d. Condensate plping ]
a'. From condensate pumps )} !
through L+P heaters ) 72,600 61,500 61,500 . 57,200 57,200 -
b'. For D.C. heater and ) i
B.¥, pump auvecion ) |
¢, Main arteam 44,300 44, 300 41,200 | 41,200 41,200 41,200
8. Demineralizing Equipment gnd 1
Londensace Storage Tanks 166,000 158,000 154,000 , 149,000 147,000 144,000
i
9. Electrical 112,400 110,800 112,100 ‘ 111,300 111,300 90, 300
10, Tugbine Room Building i
a. Building Base Base Basse ! Baae Base Base
b, Turbine generator sub-base Base Base’ Base  Base Baae Base
11, Condenser Pit-Size Incrament Base Base Base . Bana 700 2,100
TOTAL ITEMS 1 - 11 13,426,950 13,304,200 13,174,450 13,099,650 13,047,350 13,047,900
TOTAL CONSTANT COST 5,191,500 5,191,500 5,191,500 5‘:, 191,500 5,191,500 5,191,500
TOTAL TURBINE PLANT COST 18,618,450 18,595,700 18,365,950 13,291,150 18,238,850 18,239,400
12. Piping in Containmept Vesael 405,700 368,200 400,000 400,600 400,000 349,100
GRAND TOTAL - 19,024,150 18,863,%00 18,765,950 18,691,150 18,638,850 18,588,500
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TABLE 12.3 (Continued)

SUMMARY OF COST DATA

1000 PSTA, 945 F THROTTLE STEAM

(400 F SUPERHEAT)

300 MWe LNDIRECT CYCLE TURBINE PLANT

HEATER ARRANGEMENT [ ] 4 3 2 1
1. Turbine Geperator and Accessories
a, Turbine gemeracor umit 7,590,000 7,890,000 7,890,000 7,890,006 8,519,700 8,519,700
b. Turbine gemarator erection 390,000 350,000 390,000 90,000 390,000 390,000
c. Reserve exciter £ Constant; >
d, Turbine foundation 167,000 167,000 167,000 167,000 167,000 167,000
2. Condensers :
a. Shells and accesscries ) 692,000 705,500 719,000 746,000 773,000 827,000
b. Dry vacuum pumps }
¢, Tubes 390,000 397,500 405,000 k20,000 435,000 465,000
4, Steam jet air equipment 19,250 19,250 19,250 17,500 17,500 17,500
e, Erection 120,000 122,000 124,000 h2g,000 132,000 139,000
£. Deaeration - hot well of cond Nonme - 3 37,200
g. L-P htrs. in exhaust stack 20,000 20,000 0,000 10,00¢ 10,000 16,000
3. Circulsting Water System
A - Structures
a. Crib house ]
a'. Substructure )
b'. Superstructure ) 447,000 450,000 455,000 461,000 471,060 490,000
¢*. Steel )
d*. Miscelianeous )
b, Dredging )
¢, Intake flume or forebay }
4. Seal well } |
e. Discharge f£lume b {
£. Quifall b]
B - Crib House Equipment {erected) !
a, Traveling screens ) :
b. Screen wash pumps ) 117,000 118,000 120,000 123,000 127,000 135,000
c. Screen wash piping )
4. Chlorinatien equipment )
e. Cnlerine handling ]
.C - Circulating Water Piping 460,000 461,000 465,000 | 469,000 476,000 490,000
D = Circulating Water Pumps !
a. Pumps 163,000 165,000 173,000 177,000 183,000 196,000
b. Motors 134,000 135,000 136,500 138,500 142,000 148,000
¢, Exection 17,100 17,200 17,400 17,700 18,100 18,900
4. Feed Water Heaters
A - L-P Closed Heaters 132,000 87,000 85,000 44,000 45,000 -
B - HeP Closed Heaters 176,500 163, 700 78,500 74,000 - 80,000
¢ - Deaerating Hester 103,000 101,000 59,900 98,000 97,000 -
D - Ingulation
a. Glosed heaters 5,000 3,500 1,650 1,200 - -
b, Deasrating 7,600 7,500 7,300 7,300 1,200
E - Structural Work
a. For closed heaters 17,500 14,000 7,000 7,000 - -
b, For deaerating heater 21,500 21,000 20,300 20,400 20,200 -
5. Boiler Feed Pumps
a. Pumps and bage plate 133,000 133,000 132,000 130,500 130,000 129,500
b. Fluid drive 96,000 96,000 96,000 96,000 96,000 96,000
c. Motors 166,500 157,000 148,500 144,500 13%,500 140,500
d. Ereccion 15,100 14,400 14,100 13,800 13,700 13,400
e. Poundarions for pumps 3,850 3,650 3,550 i 3,550 3,450 3,350
6, Condensate Pumps
a. Pumps 35,800 27,800 28,000 < 21,800 22,600 -
b. Motors 26,600 16,000 16,100 - 10,900 11,300 -
¢, Erection 4,700 4,500 4,600 : 4,400 4,600 -
7. Piping and Inaulation |
&. Extraction steam ) !
b. Hearer vents and drains ) 187,400 161, 300 135,400 i 122,500 80,500 43,200
c. Boiler feed piping 129,900 129,900 102,600 I 87,700 64,100 105,000
4. Condensate plping bl i
a'. Prom condensate pumps ) . ‘
thru L-P heaters ) 68,000 57,000 57,000 ' 55,600 55,600 -
b'. For D.C. heater and 3 ‘
B.F. pump suction )] :
e. Main steam 57,400 57,500 57,400 | 57,400 57,400 50,800
&. Demineralizing Equipmenc and i
Condensate Storage Tanks 158,000 151,000 148,000 . 144,000 162,000 139,000
9. Electeical 108,400 106,800 106,800 ‘ 102,900 107,800 86,800
10, Turbine Room Building ‘

a. Building -6,400 -6,400 -6,400 i -8,400 - -
b. Turbine generator sub-base -1,000 «1,000 =1,000 -1,000 - -
11. Condensey Bit-Size Tncrement - - - : - - 700

TOTAL ITEMS 1 - 11 12,674,700 12,563,500 12,442,750 12,959,250 12,959,250 12,938,550
TOTAL CONSTANT COST 5,19%,500 5,191, 500 5,191,500 : 5,191,500 5,19%,500 5,191,500
TOTAL TURBINE PLANT COST 17,866,200 17,755, 000 17,634,250 17,586,150 18,150,750 18,130,050
12. Piping in Containment Vessel 453,800 416,300 451,200 451, 200 451, 200 391, 10
GRAND TUTAL 18,320,000 18,171,300 18,085,450 18,037,350 18,601,950 18,521,750
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TABLE 12,3 (Continued)

STMMARY OF COST DATA
800 PSIA, 518 F THROTTLE STRAM (SATURATED STEAM)
300 Mye INDIRECT CYCLEZ TURBINE PLANT

THROTTLE FLOW, #/HR. 4,267,000 3,979,000 3,712,000 3,498,000 3,352,000 3,372,000
HEATER ARRANGEMFNT 6 5 4 3 2 1
1. Turbine Generator and Accessories .
a. Turbine generator unit 10,445,000 10,445,000 10,445,000| 10,445,000 10,445,000 10,445,000
b. Turbine generator eraection 419,000 419,600 41%,000] 419,00C 419,000 419,000
c. Regerve exclier Conptant
d. Turbine foundation 190,000 190,600 190,000 190,000 190,000 190,000
Z. Condensers
4. Shelle and accedssories ) @48, 560 962,000 975,500 1,016,000 1,056,500 1,140,000
b. Dry vacuum pumps )
e. Tubes 532,500 540,000 547,500 570,000 392,500 817,000
d, Steam jet afr equipment 19,250 17,500 17,500 17,500 17,500 28,000
e. Exection 156,000 158,000 160,000 166,000 172,000 174,500
£. Deaeraticn = hotwell of cond. 47,500

§- L-P htrs, in exhaust stacks 20,000 20,000 20,00 10,000 10,000 10,000
1. Circulating Water System

A - Structures

a, Crib house )
a'. Substructure ]
b'. Superstructure )
c', Steel ]
d', Miscellaneous ) 540,000 544,000 549,000 561,000 577,000 560,000
b. Dredging ) !
¢, Intaks ¥lume ) [
d. Seal well 3 i
e. Discharge flume ] !
£, Qurfall H] ;
B = Crib House Bgulgment: (erected) i
a. Traveling screens b
b, Sereen wash pumps ) :
c. Screen wash piping ) 155,000 156,000 158,000 163,000 162,000 163,200
d. Chlerinatfon equipment )} )
e. Chlerine handling b]
G - Circulacing Water Piping 522,000 524,000 523,000 537,000 548,000 536,000
D - Circulating Water Pumps
a. Pumps 227,050 229,425 233,229 240,825 251,275 235,290
b, Motors 164,160 165,305 167,303 111,200 176,745 181,585
c. Erection 20,840 20,990 21,234 21,720 22,370 21,680
4, Feed Water Heaters
A - L-F closed heaters 152,000 100,000 100,004 47,500 45,000 -
B - H-F closed heaters 188,500 176,500 B4, 500 64,000 - 78,500
C - Deasrating heater 125,000 121,000 118,004 114,000 113,000 -
D - Insulation
a. Closed hesters 6,300 4,600 2,20 1,100 - -
b, Deaerating 9,200 8,900 8,70 8,400 8,300 -
E = Structural Work
a. For closed heaters 17,500 14,000 7,001 7,000 - -
b, For deaerating heater 27,500 26,000 25,00 24,500 24,000 -
5. Beller Feed Pumps
. Pumps'and base plate 135,000 129,000 126,000 123,000 121,500 120,000
p. Fluid drive 96,000 96,000 96,004 11,100 71,100 7t,100
€. Motors 169,670 163,060 150,059 141,010 133,130 137,480
d, Erection 17,1900 16,200 15,600 15,000 14,700 14,100
e, Foundations for pumps 3,950 4,650 4,35 4,200 4,200 4,050
6. Condensate Pumps
&. Pumps §1,500 39,150 40,05 29,550 36,900 -
b, Motors 32,710 19,480 19,75 14,080 14,620 -
¢, Erection 6,200 5,800 5,854 5,550 5,750 -
7. Piping and Tnsulstion .
a, Extraction steam ) 213,100 186,500 153,700 127,800 104,600 49,300
b. Heater vents and drains ) X

<. Boller feed piping 116,900 116,900 72,000 72,000 49,300 87,500

d. Condensate piping b]
a'. From condenaate pumps ) i
through L-P heatets ] 82,400 75,500 75,560 68,500 68,800 -
b'. For D-C heatsr and b))
2-F pump suction ¥
e, Main pteam 23,600 23,000 22,50 21,700 21,300 21,100
8. Demineralizing Equipment and
Condensate Storage Tacks 191,000 ‘183,000 175,50 169,000 165,000 165,560
9. Electrfeal 117,900 119,300 112,30 112,300 113,800 93,400
10. Tyrbine Room Buiiding
a. Bullding 70,000 10,000 70,00 70,000 70,000 70,000
b, Turbine generator sub-base 11,000 11,000 11,00 11,000 11,000 11,000
11. Condenser Pit-«Size Increment 3,850 4,200 4,55 5,600 6,650 12,200
TOTAL ITEMS 1 - 11 16,236,780 16,101,860 15,931,560 15,856,435 15,848,340 15,903,785
TOTAL CONSTANT COST 5,191,500 5,191,500 5,191,50¢ 5,191,500 5,191,500 5,191,500
TOTAL TURBINE PLANT COST 21,428,280 21,293,360 21,123,060 21,047,935 21,039,340 21,095,285
12, piping in Containment Vessel 304,000 274,000 258,000 250,000 250,000 244,000
GRAND TOTAL 21,732,200 21,567,360 21,381,060 21,297,935 21,200,840 21,339,285
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TABLE 12,3 (Continued)

SUMMARY OF COST DATA
800 PSIA, 612 F THROTTLE STRAM
(100 F 3UPERREAT)
30C MWe ENDIRECT CYCLE TURBINE PLANT

- HEATER ARRANG%NT & 5 & 3 2 1
1. Turbine Generator and Acceasories
a. Turbine gemerator unit 8,820,600 8,820,000 8,820,000 8,820,000 10,125,000 10,125,000
b. Turbine generatdr erectfon 390,000 390, D00 390, 000 p90, 000 419,000 419,000
c. Reserve exciter ( Censtant >
d. Turbine foundation 167,000 167,000 167,000 167,000 190,000 190,000
2. Condepgers
a. Shells and accessories ) B34, 500 894,500 908, 000 B48, 500 975,500 1,056,500
b. Dty vacuum pumps )
c. Tubes 502,500 502,500 510, 000 [532, 500 547,500 592,500
d. Steam let air equipment 19,250 17,500 17,500 17,500 17,500 28,000
e. Erection 148,000 148,000 150, 000 156,000 160,000 172,000
f. Deaeration - hot well of cond. Hone 4} 47,500
g. L-P htrs. in exhsust stack 20,000 20,000 20,000 10, 000 10,000 10,000
3. Circulating Water System
A « Structures
a. Crib house )
a', Substructure )
b'. Superstructure ) 517,000 51%,000 524,000 535, 000 547,000 575,000
ct. Steel }
d'. Miscellanecus )
b. Dredging ) !
. Intake flume or ferebay Y i
d. Seal well 3
e, Discharge flume b]
f. Qucfall }
B - Crib Houge Egquipment {erected) X
4. Traveling screens ] 1464 000 147,000 149,000 153,000 158, 000 170, 000
b. Screen wash pumps b}
. Screen wash pilping )
d. Chlorination equipment b] i
e, Chlorine handling ]
€ - Circulating Water Piping 508, 000 510,000 513,000 (521, 000 520,000 549,000
I ~ Circulating Water Pumps I
a. Pumps 213,000 215,000 218, 000 225,000 233,000 251,000
b. Motors 157,000 158,000 159, 500 163,000 167,500 176,500
¢. Erection 20,000 +20,100 20, 300 20, 700 21,300 22,400
4. Feed Weter Heaters
A - L-P Cloged Heaters 144,500 94,000 95,000 46, 000 47,000 -
B - H-F Closed Heaters 175, 000 175,500 80,000 62,800 - 15,500
€ - Degerating Heater 117,500 114,000 112,000 110, 000 109, 000 b
D = Ingulatfon
a. Closed heaters 5,700 4,100 2,000 1,100 - -
b. Deaerating 8,600 8,300 8,200 8,100 8,000 -
E - Structural Work
a. For closed heaters 17,500 14,000 7,000 1,000 - -
b. For deaerating heater 25,100 24,200 23,500 23,100 22,500 -
5. Boiler Feed Pumps
2. Pumps and bsse plate 100, 500 99,000 98, 500 98, 000 97,500 97,000
b. Fluid drive 96,000 96,000 96,000 96, 000 96,000 96,000
c. Motors 185, 006 176,500 166, 000 159,000 153,500 154,500
d. Erection 15,900 15,000 14,600 14,200 14,000 13,600
e, Poundations for pumps 4, 600 4,300 4,150 4,000 3,950 3,850
&, Condensate Pumps
4, Pumps 55,100 35,100 36,600 27,800 29,000 -
b, Motors 29, 700 17,900 18, 200 {13,400 13,900 "
c. Erecticn 5,100 5,400 3,500 © 5,300 5,500 -
7. Blping and Ingulation }
4. Extraction ateam ) 213,100 186, 500 153,700 127,800 104, 600 49,300
b, Heacer vents and draing } i
¢. Boiler feed piping 126, 000 126, 000 78, 200 78,200 49,300 96, 500
d, Condensace piping ) |
a'. From condensate pumps )} i
thru L-P beaters ] 72,600 61,500 61,500 | 51,700 61, 700 -
b'. For D.C. heater and }
B.F. pump suctiom } ‘
e. Maln steam 15,700 15,700 14,100 | l&, 100 14,100 14, 10G
8. Demineralizing Eguipment and i
Condensate Storage Tanks 187,000 175,000 171,000 ‘165,000 163,000 159, 000
9. Electrical 117,300 115,700 112, 500 1111, 300 116,500 95, 160
10. Turbine Room Building :
a, Building - - - Lo 70,000 70,000
b, Turbine generator sub-base - - - - 11,000 11,000
|
11. Condenser FLt=Size Increment 2,500 2,500 2,800 3,900 4,600 6, 600
TOTAL ITEMS 1 - 11 14,262,850 4,094,800 13,926,950  13[897,000 15,233,650 15,326,450
TOTAL CONSTANT COST 5,191,500 5,191,500 5,191,500 5‘191.500 5,191,500 5,191,500
TOTAL TURBINE PLANT COST 19,434,350 19,286,300 1%,118,450 19‘;050.500 20,425,150 20,517,950
12. Piping in Containment Vessel 342,600 342,600 239,900 %230,900 230,900 229,190
GRAND TOTAL 19,776,950 19,628,900 18,349,350 19,319,400 20,656,050 20,747,050
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TABLE 12,3 (Continued)
SUMMARY OF COST DATA
800 FSIA, 718 F TERCTTLE STRAM
(200 F SUPERHEAT)
300 MWe INDIRECT CYCLE TUREINME PLANT
e HEATER _ARRANGRIENT £ 2 A ) H L
L, Turbine Generaror snd Accessories
4. Turbine generator unit 5,820,000 8,820,000 6,820,000  [3,820,000  §,820,000 _ 9,72%,000
b. Turbine generator ersction 390,000 390,000 390,000 390,000 390,000 415,000
c. Reserve exciter e Conatdnt >
d, Turbine foundation 167,000 167,000 167,000 167,000 167,00¢ 190,000
2, Condensers
a, Shells and accessories ) 840,500 840,300 854,000 851,000 908,000 975,500
b. Dry vacuum pumps )
c. Tubes 472,500 472,500 480,000 495,000 510,000 547,500
d. Steam jet alr equipment 19,250 17,500 17,500 17,500 17,500 28,000
e. Erection 140,000 140,000 142,000 146,000 150,000 160,000
f. Deaeration = hotwell of cond. Nene - > 43,900
&. L=P htrs, in exhaust stack 20,000 20,000 20,000 10,060 ~ 10,000 10,000
3. Clyculating Water System
A = Structures
a. Crib house )
a'. Substructure ]
b'. Superstructure ?
c'. Steel >
d'. Miscellaneous ] 486, 000 498,000 503,000 512,000 523,000 547,000
b. Dredging )
¢. Intake flume or fcrebay )
d. Seal well )
¢, Diacherge flume ]
f. Outfall )
B - Crib House Equipment (erected)
a. Traveling screens b]
b. Screen wash pumpe y
c. Screen wash piping } 137,000 138,000 140,000 1 144,000 148,000 158,000
d. Chlorination equipment ) E
e, Chlorine handling ) ;
C - Circuleting Water Piping 494,000 495,000 498,000 504,000 512,000 529,000
D - Civculating Water Pumps
&, Pumpa 200,000 201,000 204,000 210,000 217,000 233,000
b. Motors 150,500 151,000 152,500 F 153,500 159,000 167,500
¢. Erection 19,100 14,200 19,400 19,800 20,200 21,200
4, Feed Water Heaters I
A - L-P Closed Heaters 135,000 93,000 91,000 44,000 45,000 -
B = H=P Closed Heaters 167,500 158,000 76,500 61,000 - 73,000
C -~ Deaerating Heacer 112,000 109,000 107,000 106,600 165,000 -
b - Iosulation
a. Closed heatera 5,300 3,800 1,900 1,000 - -
b. Deserating 8,200 8,000 7,900 7,800 7,700 -
E - Structural Work
&. For closed heaters 17,500 14,000 7,000 7,000 - -
b. For deaerating heater 23,700 23,000 22,500 22,100 21,800 -
5. Boiler Feed Pumps
a., Pumps and base plate 99,000 98,000 97,500 97,000 96,500 96,000
b. Fluld drive 96,000 96,000 96,000 96,000 96,000 96,000
¢. Motors 166,500 160,000 151,000 145,500 141,000 142,500
d. Erection 14,900 14,200 13,900 13,500 13,400 13,100
€. Foundations for pumps 4,250 4,050 3,950 3,800 3,800 3,700
6. Condensate Pumps
a. Pumps 50,400 33,000 33,800 25,600 26,800 -
b. Motors 27,300 16,500 16,900 12,500 12,000 -
¢, Ervection 5,300 5,100 5,200 I 5,000 5,200 -
7. Piping and Insulation !
a. Extraction steam } 205,700 176,800 147,400 t 125,700 89,200 49,300
b. Heater vents and drains ) :
c¢. Beiler feed piping 126,000 98,000 78,200 78,200 49, 300 96,500
d, Condensate piping )
a'. From condensste pumps ) '
thrcugh L-P heaters ) 72,600 61,500 61,500 i &1,700 61,700 -
b'. For D.C. hester and )] i
B.F. pump suction ) ‘
e, Main steam 15,700 15,700 14,100 | 14,100 14,100 14,100
8, Demineralizing Equipment and |
Condensate Storage Tanks 175,000 166,000 162,000 | 157,000 155,000 152,000
9. Electrigal 113,300 111,700 112,100 } 111,300 107, 800 91,600
10. Turbine Roolh Building ‘
a, Bullding - - - ! - - 70,000
b, Turbine generator sub-base - - - ) - - 11,000
11, Condepser Pit-Size Increment 1, 100 1,100 1,400 ‘ 2,100 2, 800 4,800
TOTAL ITEMS 1 - 11 14,008,100 13,833,250 13,619,650 11.669,700 13,605,800 14,668,000
TOTAL. CONSTANT COST 5,191,500 5,191,560 5,191,500 3,191,500 5,191,500 5,191,500
TOTAL TURBINE PLANT COST 19,189,600 19,023,750 18,811,150 15,361,200 18,797,300 19,829,500
12. Piping in Contaf{nment Vessel 342,600 294,000 230,900 ; 230,900 230,900 229,100
GRAKND TOTAL 19,542,200 19,317,750 19,042,050 19,092,100 19,028,200 20,088,000
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TABLE 12.3 (Continued)
800 PSIA, 818 F THROTTLE STEAM
(300 F SUPEREEAT)
300 MWe INDIRECT CYCLE TURBINE FLANT
HEATER ARRANGEMENT [ 5 4 3 i 1
1. Turbine Geperator and Accessories
a, Turbine generater umit 8,420,000 8,420,000 8,420,000 8,420,000 8,420,000 8,420,000
b. Turbine generator erection 390,000 90, 000 390,000 390,000 390,000 390,000
¢. Regerve exciter € Constant rd
d. Turbine foundation 167,000 167,000 167,000 167,000 167,000 167,000
2. Gondensers
a. Shells and accessories b1 786,500 786,500 800,000 827,000 854,000 908,000
b. Dry vacuum pumps b]
c, Tubes 442,500 442,500 450,000 465,000 480,000 510,000
d, Steam Jer air equipmenc 12,250 17,500 17,500 17,500 17,500 28,000
e. Exection 134,000 134,000 136,000 139,000 142,000 150,000
£. Deaeration - het well of cond. None > 40,900
g. L-P htra, in exhauat scack 20,000 20,000 20,000 10,000 10,000 10,000
3. Circulating Water Sysecem
A - Structures
a. Crib house b]
a'. Substruccuxe )
. b', Superstructure } 477,000 480,000 482,000 492,000 501,000 524,000
c!'. Steel b
', Miscellaneous )
b. Dredging )
¢. Intake Elume or Ecrebay ]
d. Seal well J
e, Diascharge flume )
£. Oucfall ]
B - Crib House Equipment (aracted)
a. Teaveling ascreens ]
b. Screen wagh pumps ) 129,000 130,000 132,000 136,000 139,000 148,000
c. Screen wash piping bl
d, Chlorination equipment )
e. Chlorine handling b]
C - Girculating Water Piping 480,000 482,000 484,000 491,000 497,000 513,00C
D < Circulating Water Pumms .
a. Pumps 187,000 159,000 191,000 197,000 203,000 218,000
b. Motors 144,000 144,500 145,500 149,000 152,000 159,500
c. Erection 18,300 18,400 18,600 19,000 19,300 20,300
4, Feed Water Heaters
X - L-B Closed Beaters 130,000 87,000 §7,500 43,000 43,500 -
B - H-E Glosed Heaters 161,000 152,500 74,000 $9,500 - 71,000
C - Deacrating Heater 107,500 105,000 103,000 102,006 101,000 -
D - Insulation
a. Closed heaters 5,000 3,600 1,800 1,000 - -
b. Deaerating 7,900 7,700 7,600 7,500 7,500 -
* E - Structural Work
a, For closed heaters 17,500 14,000 7,000 7,000 - -
b, For deserating heater 22,500 22,000 21,500 21,200 21,100 -
5. Boilex Feed Pumps
a. Pumps and base plate 98,000 97,000 96,500 96,000 96,000 95,500
b, Fiuid drive 96,000 96,000 . 7,100 71,100 71,100 1,100
¢. Motors 152,000 146,500 139,000 134,000 131,000 133,500
d. Erection 14,200 13,500 13,300 13,000 12,900 12,600
e, Foundetiona for pumps 4,050 3,850 3,750 3,650 1,600 3,550
6. Condensate Pumps
a, Pumps 48,300 30,700 31,000 24,500 25,800 -
b. Motors 15,300 15,600 15,800 11,800 12,200 -
c. Brectien 5,000 4,800 4,900 "I 4,800 4,900 -
7. Pipiog and Insulation |
a, Ixtraction steam ) 205,700 173,400 139.000 | 116,400 88,800 49,300
b, Heater vents and draing ) [
¢, Boiler feed piping 98,000 98,000 78,200 | 78,200 49,300 96,500
d. Condenaate piping ] §
a'. From condensate pumps )
thtu L-P heaters ) 72,800 61,500 61,500 57,200 57,200 -
b*, For D.C. heater and )
B.F. pump suction )
e. Main steam 44,500 44,100 44,100 43,100 41,100 41,100
&. Demineralizing Equipment and
Cendensate Storage Tanks 166,000 157,000 154,000 150,000 149,000 146,000
9. Electrical 113,300 111,700 108,200 167,800 87,800 86,800
10. Turbine Room Building
a, Building - - - = - -
b, Turbine genexator subsbase - - - - - -
11. Cendenser Fic-Size Increment - - - 700 1,400 2,800
TOTAL ITEMS 1 - 11 13,406,900 13,266,850 13,116,350 |13,071,350 12,997,000 13,017,450
TOTAL CONSTANT COST 5,191,500 3,191,500 5,191,500 5,191,500 3,191,300 5,1%1,500
TOTAL TURBINE PLANT COST 18,598,400 18,458,350 18,307,850 18,262,850 18,188,500 18,208,950
12, Piping in Containment Vegsel 303,500 294,000 292,300 283,200 283,200 281,400
GRAND TOTAL 18,901,900 18,752,350 18,600,150 31&,546,050 18,471,700 18,490,350
]

12-30



TABLE 12,3 (Continued)
SUMMARY OF COST DATA
800 PSIA, 1000 F THROTTLE STEAM
(500 F SUPERHEAT)
300 MWe INDIRECT CYCLE TURBINE PLANT
HEATER ARRANGEMERT .6 ) 4 K] _ 2 1
L. Turbige Generator and Acceswories
a. Turbine generator unlt 8,110,000 8,110,000 8,110,000 8,740,000 8,740,000 8, %40,000
b. Turbine generator erection 350,000 390,000 390,000 330,000 390,000 390,000
¢, Reserve sxciter & Constant >
d. Turbine foundation 167,000 167,000 167,000 17,000 167,000 167,000
%, Condensers
8. Shells and acceasories ) 692,000 705, 500 705,500 732,500 746,000 800,000
b. DPry vacuum pumps )
c, Tubes 390,000 397,500 397,500 412,500 420,000 450,000
d. Steam jet air equipment 19,250 17,500 17,500 7,500 1% ,500 28,000
e, Erection 120,000 122,000 122,000 126,000 128,000 136,000
£, Deaeration ~ hot well of cond, None > 36,000
g. L~P htra. in exhaust stacks 20,000 20,000 20,000 9,000 10,000 10,000
3. CLyculating Watey Syatem
A « Structures
a. Crib house }
a'. Substructure b]
b'. Superstructure )
<!, Steel )
d', Miscellansous ) 443,000 447,000 447,000 456,000 463,000 482,000
b. Dredging )
c, Intake flume or forebay )
d. Seal well )
€. Discharga flume )
£, Outfall ) !
3 « Crib House Equipment (&rected)
a. Traveling acreans )
b, Screen wash pumps ]
c. Screen wash piping > 115,000 117,000 117,000 131,000 124,000 132,000
d. Chlorinacion equipment )
«. Chlorine handling b}
G - Girculat{ng Water Piping 456,000 459,000 460,000 485,000 470,000 484,000
D - Circulacing Water Pumpa
a. Pumps 165,000 168,000 171,000 174,000 178,000 191,000
b. Metors 133,500 134,000 134,000 137,000 139,000 145, 500
¢, Erection 16,900 17,100 17,i00 7,500 17,700 18,400
4. Feed Water Heaters
A « L-P Cloeed Heaters 121,500 82,000 82,500 30, 500 41,000 -
B - H-P Closed Heaters 150,000 143,000 69,500 8,500 - 67,500
C - Deaerating Heater 100,000 98,000 96, 500 6,000 95,500 -
D - Ingulation
a. Closad hedtars 4,500 3,200 1,600 950 - -
b. Deaersting 7,400 7,300 7,200 7,100 7,100 -
E - §tructural Work
8. For clcaed heaters 17,500 14,000 7,000 7,000 “ -
b. For deaerating heater 20,900 20,400 20,000 9,900 13,800 -
5. Boiler Feed Pymps
a. Pumps and base plate 94,000 95,500 95,000 4, 500 94,500 94,500
b, Fluid drive 71,100 71,100 71,f00 1,1c0 71,100 71,100
¢. Motora 130,000 125,500 120,000 117,000 114, 500 117,500
d. Erection 13,000 12,500 12,300 2,100 12,100 11,900
e, Foundationa for pumpa 3,650 3,500 3,450 13,350 3,350 3,300
6. Condensate Pumps :
a. Pumps 40,000 26,600 27,000 0,500 21,800 -
b. Motors 22,100 13,800 14,000 10,600 11,0600 -
c. Erecticn &, 600 4,400 &, 400 4,000 4,500 -
7. Biping and Insulation :
a. Extracrion steam ) 197,900 167,700 131,300 116,400 77,800 49, 300
b. Heater vents and drains ) :
¢, Boiler feed piping 98,000 98,000 78,200 ?8,200 49, 300 96, 500
d. Condensate piping ) |
a'. From condénsate punpa }
through L-P heaters } 68,000 55,400 55,400 AJ|5,6DO 45,600 -
b'. For D.C. heater and ] |
B.F. pump suction ) 1
e. Main steam 66,900 66,900 66,900 ?6,900 66,900 66,900
&. Demineraliz Equiptent and
Londensate Stexage Tanks 151,000 145,000 142,000 1#9,000 138,000 136,000
9. Electrical 104,500 103, 300 99,800 q9,000 99,400 83,300

10, Tuxbine Room Building 1
a. Building - - - - -

b. Turbine generator sub-base - - - i~ - -

11. Condenser Pit-Size Increment - - - - - -
TOTAL ITEMS 1 - 11 12,726,200 12,628,700  L2,480,750 13,016,600 12,983,450 13,007,300
TOTAL CONSTANT COST 5,191,500 5,191,500 5,191,500 5,111,500 5,191,500 5,191,500
TOTAL TURBINE FLANT COST 17,917,700 17,820,200 17,672,250 18,267,500 16,174,950 18,199,400

12, Piping in Contaivment Vessel 417,000 417,000 415, 400 415,400 415, 400 413,600
GRAND TOTAL 18,324,700 18,237,200 18,087,650 18,682,900 18,590,350 18,613,000
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TABLE 12.3 (Continued)

600 PSIA, 486 ¥ THROTTLE STEAM (SATURATED STEAM)

SUMMARY OF COST DATA

300 MWe INDTRECT CYCLE TURBINE PLANT

12-32

THROTTLE FLOW, #/HR. 4,245,000 3,982,000 3,743,000 3,561,000 3,480,000
HEATER ARRANCEMENT 5 4 3 2 1
L. Turbine Generator end Accessories .
a. Turbine generator unit 10,275,600 10,275,000 14,275,000 10,275,000 10,275,000
b, Turbine generator erection 419,000 419,000 419,000 419,000 419,000
¢. Reserve exciter s emsrmtsimis CONYEANE FACLOY s
d, Turbine foundarion 190,000 190,000 190,000 190,000 190,000
2. Condenders
@, Shells and accessories ) 1,016,000 1,043,000 ,056,000 1,092,000 1,164,000
b. bry vacuum pumps )
c. Tubes 570,000 585,000 | 756,800 782,600 834,200
d, Steam et alr equipment 15,750 15,750 14,000 14,000 21,000
e. Erection 166,000 110,000 164,000 168,500 177,500
£, Deaeration - hot well of cond. - - - N 48,500
g. L-P heaters in exhaust etacks 20,000 20,000 10,000 10,000 10,000
3. Circulating Warer Sysctem
A - Structures
a. Crib house )
a'., Substructure )
b', Superatructure )
c'. Steel )
d'. Miacellaneouse ) 562,000 570,000 534,000 547,000 570,500
b. Dradging )
<. Intake flume )
d, Seal well )
e, Discharge flume )
£, OQucfall )
B « Crdb Houss Equipment (BErected)
a. Traveling screens )
b. Sereen wesh pumpa )
¢. Screen wesh piping ) 164,000 166,000 . 152,000 157,000 167,000
d, Chlorination equipment ) N
e. Chlorine handling )
¢ - Circulating Water Piping 538,000 543,000 517,000 527,000 543,500
D - Circulating Water Pumps
4. Pumps 241,775 246,525 218,085 226,920 241,800
b, Motors 171,905 174,105 171,640 176,745 185,280
c. Erection 21,770 22,070 26,570 21,140 22,100
4. Feed Water Heaters
A ~ L-P closed heaters 112,000 113,506 57,500 59,600 -
B - H+P closed heaters 162,500 16,000 71,00¢ - 78,000
C - Deagrating heater 124,000 121,000 118,000 116,000 -
D - Ingulation .
a, Glosed heaters 4,800 2,300 1,700 - -
b, Leaerating 9,200 8,900 8,700 8,500 -
E - Structural Work
a. For clogsed heaters 14,000 7,000 7,000 - -
b. For deaerating heacer 27,000 26,000 25,000 24,500 -
5. Boller Feed Pumps
. Pumps and base plate 105,000 100,500 96,000 91,500 90,000
b. Fluid drive 71,100 11,100 71,100 71,100 71,100
c. Motora 135,715 124,250 119,620 111,680 114,110
d. Erection 15,000 14,400 13,500 13,200 12,600
e. Foundatione for pumpa 4,950 4,800 4,500 4,350 4,200
6. Condensats Pumps :
a, Pumps 42,000 42,750 § 31,500 32,550 -
k. Motors 23,530 24,070 - 14,890 15,430 -
¢. Erecrion §,050 6,100 " 5,800 6,000 -
7. Piping and Insulatfon .
a. Extraction steam b] 161,300 132,700 119,000 72,300 34,500
b, Heater venta and draina bl
c. Boller feed plping 104,490 96,800 66,500 40,600 84,300
d, Condensate piping
a', From condensate pumps through )
L-P heatere Y 75,500 75,500 68,800 68,800 -
b'. For D-C heater and B.F, pump )
suction Y
e. Main steam 28,400 27,600 26,800 26,000 26,000
8. Demimeralizing Equipment and Condensate |
Storage Tamks 190, 500 183,000 176,000 171,000 169,000
0. Electrical 114,000 111,000 109,300 110,400 90,700
10, Turbine Room Building
a. Bullding 70,000 70,000 |, 70,000 70,000 10,000
b. Turbine-generator sub-base 11,000 11,000 | 11,000 11,000 11,000
11, Condenser Pit Size Increment 5,600 6,300 i 9,800 10,700 12,950
TCTAL TTRMS 1 = 11 15,968,745 15,896,020 15,801,105 15,741,515 13,737,840
TOTAL CONSTANT COST 5,191,500 5,191,500 15,191,500 5,191,500 5,191,500
TOTAL TURBINE PLANT COST 21,180,245 21,087,520 20,992,605 20,933,015 20,929,340
12, Biping in Containment Vesae) 288,000 254,000 236,000 230,000 226,000
GRAND TOTAL 21,468,265 21,341,520 £1,226,605 21,163,015 21,155,340



TABLE 12.3 (Continued)

SUMMARY OF COST DATA

600 PSIA, 586 F THROTTLE STEAM

{10C F SUPERHEAT)

300 MWe INDIRECT CYCLE FURBINE PLANT

HEATER ARR, T 5 4 k] 2 1
L. Turbine Generator And Acceasories
a, Turbine generaCor unit 8,090,000 8,090,000 8,090,000 10,035,000 10,035,000
b, Turbine generator erection 390,000 390,000 390,000 419,000 419,000
c. Reserve exciter & Constant >
d. Turbine foundation 390,000 390,000 39G,000 190,000 190,000
2, Condensers
a. Sheils and accessories ) 948, 500 962,000 989,000 1,016,600 1,068,000
b. Dry vacuum pumps )
¢. Tubes 512, 500 540,000 555,000 570,000 765,000
d. Steam jet alr equipment 15,750 15,750 14,000 14,000 21,000
e. Erection 156,000 158,000 162,000 166,000 164, 500
£. Deaeration - hot well of cond. Hone > 48,000
g. L-P htrs. in exhaust stack 20,000 20,000 10,000 10,000 10,000
3, Cireulacing Water System
A - Structures
a. Grib house )
a', Svbastructure ) X
b'. Superatructure ) 535,000 541,000 550,000 563,000 539,000
e'. Steel )
d'. Miacellanecus )
b. Dredging )
c. Intake flume or fotebay }
d. Seal well )
€. Discharge f£luma )
t. Outfall }
B - Crib House Fguipment (srscted)
a., Traveling screens ) 153,000 156,000 159,000 165,000 155,000
b. Screen wash pumpa ¥
<. Screen wash plping )
d. Chiorination equipment }
e, Chiorine handling )
¢ - Circulating Water Piping $21,000 525,000 531,000 540,000 523,000
D - Circulating Wacer Pumps
a., Pumps 226,000 229,000 235,000 243,000 228,000
b. Motors 163,000 165,000 168,000 172,500 174,500
c. Erection 20,700 21,000 21,300 21,900 20, 900
4. Eged Wotex Heaters
4 - L-P Closed Heacers 110,000 106,000 54,300 55,700 -
B - H-F Glosed Heaters 151,000 71,700 47,800 - 75,300
C - Desersting Heater 118,000 115,000 112,500 111,000 -
D < Insuletion
a. Closed heaters 4,400 2,100 1,550 - -
b. Deaerating 8,600 4,400 8,300 8,100 -
E - Structural Work
a. For closed hesters 14,000 7,000 7,000 - -
b. For deaerating heater 25,100 24,400 23,800 23,400 -
5. Boiler Feed Pumps
&. Pumps and base plate 47,500 94, 500 ' 91,000 83,500 87,000
b. Fluid drive 96,000 94,000 71,10 71,100 71,100
c. Motors 155,500 144,500 13%,000 133,000 134, 500
d. Erection 13,700 13,200 12,600 12,400 11,800
&. Foundationa for pumpa 4,550 4,350 4,150 4,100 3,950
6, {ondensate Pumps
a. Pumps 38,200 38,600 29,100 30,000 -
b. Moters 21,700 21,900 13,900 14,400 -
e. Erection 5,600 5,700 5,500 3,600 -
7. Piping and inpaulation
a. Extractlon gfeam )
b, Heater vents and drains )] 161,300 132,700 119,000 72,300 34,500
¢, Boller feed piping 115,000 86,500 86,500 45,300 91,900
d. Condensate piping
a'. From condensate pumps )
through L-F hesatexs )
b'. For D.C. heater and } 61,500 61,500 61,700 61,700 -
B,F. pump suction }
2. Main steam 23,500 23,300 23,500 23,500 23,500
8. Demineralizing Equipment and
Condensate Storage Tanks 180,000 178,000 171,000 168,000 162,000
9. Electrical 112,600 113,800 113,000 113,000 91, 600
10. Turbine Room Buliding
a. Building - - - 70,000 " 70,000
b, Turbine generator sub-base - - - 11,000 11,000
11. ¢ondenser Pit-Size Increwment 3,900 4,200 4,900 5,600 10,000
TOTAL ITEMS 1 - 11 13,683,100 13,556,300 13,485,300 15,254,100 15,239,350
TOTAL CONSTANT COST 5,191,500 5,191,500 5,191,300 | 5,1$1,500 5,191,500
TOTAL TURBINE PLANT COST 18,874,600 18,742,800 18,677,000 ' 20,445,500 20,430,850
12, Piping In Contalnment Vessel 268,800 222,200 222, 500 222, 500 223, 500
GRAND TOTAL 19,143,400 18,970,000 18,899,500 20,668,100 20,653,350
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TABLE 12.3 (Continued)

SUMMARY OF COST DATA

600 PSIA, 686 F THROTTLE STEAM

(200 F SUPERHRAT)

300 MWe INDIRECT CYCLE TURBINE PLANT

PR UL : : 3 Z I
Turbine Genervator and Accessories
a. Turbine generator unit 7,770,000 7,770,000 7,770,004 7,770,000 9,715,000
b. Turbine generator erection 360,000 350,000 390,00 390,000 419,000
c. Reserve exciter — Constan >
d, Turbine foundation 167,000 167,000 167,00 167,000 190,000
. Condengers
a. Shells and mccessories ) 881,000 094,500 08 ,00 948, 500 1,016,000
b, Dry vecuum pumps )
<. Tubes 495,000 502,500 510,00 532,500 570,000
d, Steam jet air equipment 15,750 15,750 14,00 14,000 21,000
e, Brection 146,000 143,000 150,00 156,000 166,000
£. Deaeration - hot well of zond. Name ré 45,600
g. L-F hirs. in exhaust stack 20,000 20,000 10,00 10,000 10,000
Circulating Water System
A - Structures
a. Crib house )
s'. Substructure }
b'. Superstructure )] 514,000 518,000 523,000 536,000 560,000
c¢'. Steel }
4'. Miscellaneous ¥
b. Dredging }
¢. Intake flume or forebay y
d. Seal well )
e. Discharge flume ) i
£. Outfall ) :
B - Crib House Equipment (eracted) i
&. Traveling screens ] i
b. Screen wash pumps ) 164,000 146,000 168,000 154,000 163,000
c. Bereen wash piping )] :
¢. Chlorination equipment )
e, Chlexine handling )
C - Girculating Water Piping 506,000 508,000 513,040 521,000 538,000
D - Circularing Warer Pumps
a. Pumps 212,000 214,000 218,000 226,000 262,000
b, Motors 156,000 157,500 159,500 163,500 171,500
¢, Erection 19,900 20,000 20,200 20,800 21,900
Feed Water Heaters
A - L-P Cloged Heaters 100,000 100,500 51,540 52,900 -
B - H-P Closad Heaters 142,000 67,700 64,000 - 70,600
C - Deaerating Heater 112,500 110,000 108,040 107,000 -
D - Insulaticn
a. Closed heaters 4,050 1,950 1,4% - -
b. Deaerating 8,250 8,050 7,990 7,800 -
E - Scructural Worlk
a, For closed heaters 14,000 7,000 7,000 - -
b. For deaerating heater 23,800 23,100 22,790 22,400 -
Boiler Feed Pumps
a, Pumps and base plate 92,500 89,500 86,590 £5,500 83,500
b, Fluid drive 71,100 71,100 71,190 71,100 71,100
c. Motors 141,000 131,000 127,500 122,500 125,500
d. Erection 12,900 12,400 11,900 11,700 11,400
e, Poundations for pumps 4,250 4,100 3,950 3,900 3,750
. Comdensate Pumps i
a, Pumps 35,100 35,400 26,7pa 27,900 -
b. Motots 20,100 20,300 13,000 13,500 -
c. Erection 5,300 5,400 5,2Fo 5,300 -
Pipipg and Ingulstion ‘
&. Extraction steam |
Ib. Heater vents and drains 158,700 130,100 115,900 6%,200 34,500
<. Boller feed piping 115,000 86,500 86,500 85,300 91,900
d. Condensate piplng Y
a'. From condensate’ pumps )
thru L-P heaters ) 61,500 61,500 61,700 61,700 -
b'. Por D.C. heater and )
B.F. pump suction )
e, Main steam 28,700 28,700 23,500 23,500 23,500
. Deminevalizing Equipment and
Condengate Sterage Tanks 174,000 169,000 162,700 160,000 155,000
Electrical 109,000 109,000 107,800 107,800 91,600
e
Turbine Room Buiiding ‘
a. Building - - -1 - 76,000
%. Turbine generator sub-base - - - - 11,000
Condepnser Pit-Size Increment 2,100 2,500 7,400 3,900 5,600
TOTAL ITEMS 1 - 11 12,872,500 12,746,050 12,66%,300 12,652,200 14,597,950
TOTAL GONSTANT COST 5,151,500 5,191,560 5,191,5})0 5,191,500 5,191,500
TOTAL TURBINE PIANT COST 18,084,000 17,937,550 17,860,800 17,843,700 19,889,450
Piping Ln Contsinment Veszel 262,600 236,000 221, 700 221,700 221,700
GRAND IOQTAL 18,346,800 18,173,550 18,082,500 18,065,400 20,111,150
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TABLE 12.3 (Continued)}

SUMMARY OF COST DATA
600 PSLA, $86 P THROTTLE STEAM
(400 F SUPERHEAT)
300 MWe INDIRECT CYCLE TURBINE PLANT

HEATER ARRANGEMENT 5 4 3 2 1
L. Turbine Generator and Accegporics
&, Turbine generator umit 7,930,000 7,930,000 7,%30, 001 7,930,000 7,830,000
b. Turbine generator erection 390, 000 390,000 390, 00 390,000 390,000
c. Reserve exciter & Confrant
d. Turbine foundation 167,000 167,000 167,00 167,000 167,000
2. Gondensers
a, Shells and acceasorlea ] 773,000 786, 500 800, 00 840, 500 881,000
b, Dry vacuum pumps ]
c. Tubes 435,000 442,500 450, 00 472,500 495,000
d. Steam jet alr equipment 19,250 19,250 17,50 17,500 22,759
e. Erection 132,000 134,000 136, OO 140, 000 148, 000
f. Deaeration - hot well of cond. Note > 39,700
g. L-P htrs. in exhaust stack 20, 000 20,000 10, 00 10, 000 10,000
3. Lirculatipng Water System
A - Structures
2. Crib house )
a'. Substructure }
b'. Superstructure }
¢'. Steel ) 474,000 478,000 485,00 495, 000 514,000
d'. Miscellaneous )
5, Dredging )
¢. Intake flume or forebay ¥
d. Seal well b
e. Discharge flume ) i
f. Outfall )
B - Crib Hofise Equipment (erected) !
a. Traveling screens } p
b, Screen wash pumps ) 128,000 130,000 132,00b 137,000 144,000
¢. Screen wash piping b .
d. Chlorination equipment ) !
e. Chlopine handling )
C - Circulering Water Piping 478,000 481,000 486, 00| 493, 000 506, 000
D - Circulating Water Pumps
a. Pumps 186,000 188,000 192,00 199,000 212,000
b: Motors 143,000 144, 500 146, 00 150, 000 157,500
¢. Erection 18, 300 18, 400 18,79 19, 100 19,900
4. Fead Water Heatexs
A - L-P Closed Heaters 93,000 96,700 47,590 48, 300 -
B - H-P Closed Heatera 130,000 64, BOO 60, 00f - 66,000
C - Deaerating Heateyr 104,000 102,000 100, 50| 99, 700 -
D - Insulation H
a. Closed heaters 3,600 1,750 1, 35 - -
b, Deaerating 7,700 7,500 7,#0E 7,350 -
E - Structural Werk I
a. For closed heaters 14,000 7,000 7,00 - -
b. ¥or deaerating heater 21,800 21,200 20, 901 20,100 -
5. Bojler Feed Pumps i
a. Pumps and base plate 84,500 82,500 80, 00! 79,500 78,000
b. Fluid drive 71,100 71,100 71,10 71,100 71,100
c. Motors 119, 500 111,500 109,000 105, 000 108, 000
d. Erection 11,5600 11,200 10,8 10,700 10, 500
e. Foundations for pumps 3,850 3,700 3,60‘ 3,550 3,500
6. Condensate Pumps
a. Pumps 30,200 30,500 23,200 24,200 -
b. Motors 17,600 17,700 11,600 11,900 -
c¢. Erection 4,800 4,800 4,700 4,800 -
7. Piping snd Insulacon 1
a. Extraction steam ) 149, 400 120, 800 99,900 59,800 34, 500
b. Heater vents and drains Y :
c. Boiler feed piping 91, 200 86,500 86.540 45,300 91,900
d. Condensate plping b]
a'. From condensate pumps )
thru L-P heaters ) 61,500 61,500 57,2Jo 57,200 -
b'. Por D.C. heater and B.F. b !
pump suction ) ‘
e. Mgin steam 56,800 56,800 56,8q0 56, 800 56,800

8. Demineralizing Equipment and |
Condensate Storage Tanks 158, 000 153,000 168|0q0 147,000 144,000

@, Electrical 105, 100 105,100 102,500 102, 500 81, 500

10, Turbine Room Building ‘

a. Building - - - | - -
b. Turbine generator sub-base - - - - -

11, Condenser Pit-Size Increment - - " 1,100 2,100
TOTAL ITEMS 1 - 11 12,632,800 12,545,500 12,468,750 12,417,300 12,362,750
TOTAL CONSTANT bosT 5,101,500 5,191,500 5,191,500 5,191,500 5,191,500
TOTAL TURBINE PLANT Cas$T 17,824,300 17,738,300 17,550,250 17,608,800 12,574,250

12. Piping in Containment Vessel 302,500 301,100 301,190 301, 100 255,500
GRAND TOTAL 18,126,800 18,039,400 17,931,3%0 17,909,900 17,829,150
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TABLE 12.3 (Continued)

600 PSEA, 986 F THROTTLE STEAM
(500 F SUPERHEAT)
300 ¥Wa INDIRECT CYCLE TURBINE PLANT

HEATER ARRANGEMENT 5 4 3 2 1
1, Turbipe Generator and Accessories

a. Turbine generator unit 8,170,000 8,170,060 8,170,000 8,170,000 8,170,000

b. Turbine generator erection 390,000 390,000 390,000 390,000 390, 000

¢. Reserve exciter Constant >

d. Turbine foundation 167, 000 167,000 167,000 167,000 167,000
2. Condensers

a. Shells and. accessories ) 732,500 732,500 759,500 773,000 800, 000

b. Dry vscuum pumps )

<. Tubes 412,500 412,500 427,500 435,000 450,000

d. Steam jet alr equipment 19, 250 19,250 17,500 17,500 22,750

e. Erection 126, 000 126, 000 130,000 132,000 £36,000

€. Deaeration - hot well of cond. None > 36,060

g. L-P htrs. in exhaust stack 20,000 20,000 10,000 10,000 10,000
3. Circulating Water System

A - Structures

a, Crib house ]
a'. Substructure }
b*. Superatructure }
c’. Steel 3} 457,000 460,000 466,000 474,000 493,000
d’. Miscellaneous }
b. Dredging ]
¢. Intake flume or forebay )
d. Seal well ]
e, Discharge flume )
f. Qutfall ]
B - Crib House Bquipment {Erected)
a. Traveling screens } i
b. Screen wash pumps ] 121,000 122,000 125,000 1' 128,000 136,000
¢, Screen wash piping > !
d. Chlorination equipment }
e. Chlorine handling ¥ P
{ - Circulating Water Fiping 466, 006 468, 000 472,000 © 478,000 492,000
b « Circulating Water Pumps
a. Pumpg 175,000 177,000 180,000 186, 000 198, 000
b. Motors 137,000 138, 000 140,000 143,000 149,500
c. Ereccion 17,300 17,500 17,990 18, 200 19,000

4, Feed Water Heaters
A - L-F Closed Heaters 89, 000 89, 50C 45,800 46,500 =
B - H-F Closed Hestera 125,000 6Q, 000 58,800 - 63,900
C =~ Deserating Heater 101,900 99,000 97, 500 97,000 -

D - Insulation

8. Closed heaters 3,400 1,650 1,300 - -

b. Desarating 7,450 7,300 7,200 7,200 -
E - Structural Work

a. For closed heaters 14,000 7,000 7,000 - -

b, For degerating heater 21,000 20, 500 20,300 20,100 -

5. Bafler Feed Pumps |
a. Pumps and base plate 81,500 79,500 77,300 H 77,000 76,000
b. Fluid drive 71,100 71,100 71,1900 : 71,100 71,100
c. Motors 111,000 103, 500 101,500 98,000 161,500
d. Erection 11,000 16,700 10,400 10,300 10,100
e. Foundations for pumps 3,650 3,550 3,450 3,400 3,350

6. Condensate Pumps .

a. Pumps 28,200 28,400 21,70 22,000 -

b. Motors 16,5600 16, 700 11,000 11,300 -

c. Erection 4,600 4, 600 &, 500 4,600 -

7. Piping and Insulstion
a. Bxtraction steam 149, 400 120, 800 99,900 59,800 34,500
b, Heater vents and draing
¢. Boiler feed piping 91,200 86,500 86, 500 45,300 91,900
d., Condensate piping 3

a'. From condenaate pumps ) ;

thru L-P heaters ) 57,000 57,000 55,600 . 55,600 -
', For D.C. hearer and B.F. )]

pump suction )

e. Maln steam 65,700 65,700 65, 700 i 65,700 65,700
8. Deminerelizing Equipment and !

Condensate Storape Tanks 150, 000 147,000 143,000 | 141,000 139,000
9. Electrical 100, 200 98,400 97,600 ' 102,599 81,500
10. Turbine Room Building

a, Building - - - - -

b. Turbine generator sub~base - . - - h - -

11. Condenger Pit-Size Increment - - - - -
TOTAL ITEMS 1 - 11 12,712,750 12,598,150 12,559,750 12,460,100 12,407,800
TOTAL CONSTANT COST 5,191,500 5,191,500 5,181,500 - 5,181,500 5,191,500
TOTAL TURBINE PLANT COST 17,904,250 17,789,550 17,751,250 17,651,600 17,599,300

12. Piping in Containment Vessel 424,900 423,500 423,500 423,500 423,500
GRAND TOTAL 15,329,150 18,213,150 18,174,750 18,073,100 18,022,800
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TABLE 12,3 (Continued)
SUMMARY OF GOST DATA
400 PSIA, 443 F THROTTLE STEAM (SATURATED STEAM
306 MWe INDIRECT CYCLE TURBINE PLANT
THROTTLE FLOW, #/HR. &, 366, 000 4, L34, 000 3,930, 000 3,833,000
HEATER ARRANGEMENT & 3 2 1
1. Turbine Generator and Accessovies

a. Turbine generator unit 16,785,000 10,785,000 10,785,000 10,785,000

b. Turbine gemerator erection 422,000 422,000 422,000 422,000

<. Reaerve exciter - (Conscant Factod

d. Turbine foundation 195, C00 195,000 195,000 195,000
2. Condensers

4. Shells und accessories )

b. Dry vacuum pumps ) 1,128,000 1, 140,000 1,176,000 1, 260,000

¢, Tubes 808, 400 817,000 842,800 903,00

d. Steam jet air equipment 15,750 14,000 14,060 17,500

e. Erection 173,000 174,500 174,000 190, 000

f. Deseration - hotwell of cond - - - -

g. L.P. htrs. in exhaust stacks 20,000 10, 600 10,000 10,000
3. Circulating Water Sybtem

A - Structures

a. Crib house )
a'. Substructure )
b', Superstructure b]
e'. Steel )
d'. Miscellaneous )
b. Dredging ] 359,000 563,000 574,000 601,000
c. Intake fiume ] :
d. Seal well b3 :
e, Discharge flume ) |
f. Outfall ) :
B - Crib House Equipment (Erected)
a. Traveling screens )
b. Screen wash pumpa )
c. Screen wash piping ) 162,000 164,000 168,000 179,000
d, Chlorination equipment )
e. Chlorine handling |
C - Circulsating Water Piping 535,000 538,000 | 546,000 565, 000
D ~ Civculating Water Pumps |
a. Pumps 234,360 236,685 | 243,660 261,330
b. Motors 181, 145 182,465 | 186,425 191,880
¢. Erection 21,620 21,770 22,220 23,360
4. Feed Water Heaters

A = L-P closed heaters 128,000 57,500 59,000 -

B - H-P closed heaters 70,000 76,000 - 67,000

C - DEAeTating hester 126,000 123,000 121,000 -

D - Insulation |

. Closed heaters 2,600 2,650 | - -

. b. Deaerating 9,300 9,100 | 8,800 -
E - Structural Work H

a. For closed heaters 7,000 7,000 | - -

b, For deaerating heater 28,000 27,000 l 26,000 -
i
5. Boiler Feed Pumps !

4. Pumps and base plate 75,000 £7,500 i B4, 500 0,000

b. Fluid drive 60, 000 §0,000 | , 60,000 60,000

c. Motors 94, 700 96,025 : 87,205 53,820

d. Erection 13, 500 12,000 11,700 10, 500

e. Foundations for pumps 5,100 4,800 4,650 4,350
6, Condensate Pumps

&, Pumps 56,700 34,200 35,400 -

b. HMotors 30,550 16,780 ; 17,320

c, Erection 6,550 6,200 6,350
7. Piping and Insulation |

a, Bxtraction steam 137,100 135,900 ! 82,100 49,200

b. Heater vents and drains i

¢, Boller Feed piping 10,000 70,000 26,700 58,600

d. Condensate piping ) 1

a'. From condensate pumps } ‘

thru L.P, heaters )] 79,700 68, 800 | 72,800 -
b'. For D.C. heater and B.F. } ‘

pump suction ) i

€. Haln steam 35,700 34,000 32,700 32,700
8. Demineralizing Equipment and !

Condensate Storage Tanks 194,000 187,500 181,500 179, 000
9. Electrical 109,700 107,900 | 107,900 89,300
10. Turbine Room Building '

a. Building 83,000 81,000 : 83,000 83,000

b. Turbine generator sub-base 13, 000 13,000 13,000 13, 000
11. Condenser Pit_Size Increment 11,900 12,250 13,300 15,750

TOTAL 1TEMS 1 - 11 16,687,175 16,575,525 16,478,030 15,472,790

TOTAL CONSTANT COST 5,191,500 5,191,500 5,191,500 5,191,500

TOTAL TURBINE PLANT COST 21,078,673 21,767,025 21,66%,530 21,464,290
12. Piping in Contoinment Vessa] 297,000 280,000 262,000 253,000

GRAND TOTAL 22,175.675 22,047,025 21,931,560 21,917,290
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TABLE 12.3 (Continued)

400 P5IA, 545 F THROTTLE STEAM
(190 F SUPERHBAT)
300 Mie INDIRECT CYCLE TURBINE PLANT

e EATER ARRAHGEMEIT, i 3 2 1
1. Turbine Generator and Accessorigs
a. Turbine generator unit 9,895,000 9,995,000 9,995, 10,545,000
b. Turbine generator erectiom 419,000 419,000 419 419,000
¢, Reserve excicer € Constant
d. Turbine foundatiom 194,000 190,000 190, X 120,000
2. Condensers Ja
2. Shalls and accessories ) 1,056,500 1,036,500 1,080,000 1,165,000
b Pry vacuum purips ) R
. Tubes 592,500 542,500 835,000
d. Steam jet air equipment 15,750 14,000 17,500
e. Erection 172,000 172,000 177,000
£. Deaeratfon = hot weil of cond. None 52,400
g. L-P htrs. in exhaust stack 20,000 10,000 10,000
3. Cirsulating Water System
A - Struvctures
a. Crib houae b
a', Substructure )]
b'. Superstructurae ¥
c¢', Steel )
d*, Miscellaneous )} 574,000 577,000 566,000
b. Predging )
¢, Intake flume or forebay }
d, Seal well )
e. Discharge flume }
£. Outfell )]
B - £rib House Equipment (Erected)
a. Traveling screans b}
b, Screen wash pumps ]
c. Screen wash plping 3 169,000 179,000 155,000 166,000
d. Chlorination equipment )
e, Chlorine handling b
¢ -~ Circulating Water Piping 548,000 550,000 52-’0,900 543,000
D - Circulsting Water Pumps :
a, Pumps 250,000 252,000 228,p00 246,000
b. Motors 176,000 177,000 175,p00 184,500
c. Erectien 22,300 22,400 206,500 22,000
4. Feed Water Heatera
A - L=P Closed Heaters 118,100 56,700 55,00 -
3 - H=P Cloped Heaters 63,200 69,200 - 3,000
€ - Deaerating Heater 119,500 117,000 115,006 -
D - Insulatiorn
a. Closed heaters 2,150 1,950 - -
b. Deaerating 8,750 8,550 8,400 -
E = Structural Work
a, For closed heaters 7,000 7,000 - -
b. For deaerating heater 25,600 25,000 24,1600
5. Boiler Fead Pumps .
ay Pumps and base plate 65,000 59,000 56,500 52,000
b, Fluid drive 71,100 71,100 71,100 71,100
¢, Motors 121,500 119,500 1123500 115,000
d, Erection 11,700 10,500 . 10,00C 9,200
@, Foundationa for pumps 4,650 4,400 4;300 4,100
&. Condensate Pumps
a, Pumps 51,200 31,400 32,500 -
b. Motors 27,600 15,500 134900 -
¢. Erection 6,100 5,800 5,900 -
7. Piping and Insulation
a. Extraction steam ) 137,100 135,000 82,100 49,200
b, Heater vents end draine )
c. Boiler feed piping 90,900 90,9C0 40,900 84,800
§. Condensate piping ) ;
a', From condensate pumps ) ,
through L-P heaters ) 69,600 £2,700 6§2,70C -
b". For D.C. hester and ] !
E.F. pump suction ] |
e. Main steam 20,800 20,800 20} 800 20,800
8. Demineralizing BEquipment and 1
Gondensate Storage Tanks 190,000 180,000 175,000 168,000
9. Electrical 147,000 L27,%00 127,700 88, 300
10. Turbine Room Building :
a. Bullding 70,000 70,000 70,000 83,000
b. Turbine gemerstor sub-base 11,000 11,000 113,000 13,008
11. Condenser Pit-3ize Increment 6,600 6,600 10, 300 13,000
TOTAL ITEMS 1 - 11 15,646,200 15,504,700 15,402,300 15,972,900
TOTAL CONSTANT COST 5,191,500 5,191,500 5,191,500 5,191,500
TOTAL TURBINE PLANT COST 20,837,700 20,696,200 20,593,800 21,164,400
12, Piping o Contaiwment Vesnsl 250,700 244,000 201,600 203,600
GRAND TOTAL 21,088,400 20,940, 200 20,797,400 21,368,000
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TABLE 12.3 (Continued

SUMMARY OF COST DATA
400 PSIA, 645 F THROTTLE STEAM
{200 F SUPERHEAT)
300 MWe INDIRECT CYCLE TURBINE PLANT

HB!\T& ARRANGEMENT & 3 2 1
1. Turbine-Generator And Accesscries ;
a. Turbine generator unit 7,890,000 9,995,000 9,9p5,000 9,995,000
b. Turbine generafor erection 390,000 419,000 419,000 419,000
¢, Reserve exciter € Conatant]
d, Turbine foundation 167,000 190,000 lPﬂ,DDD 190,000
2. Condensers i
a. Shells and acceesories ) 975,500 989,000 1,416,000 1,080,000
b, Dxy vacuws pumpe )
c. Tubes 547,500 555,000 70,000 774,000
d. Steam jet air equipment 15,750 14,000 14,000 17,500
e, Erection 160,000 162,000 166,000 166,000
f. Deaeration - hot well of cond. None > 48,600
g. L=P, htra. in ¢xhaust scack 20,000 10,000 10,000 10,000

3. Circulating Waker System
4 - Styyctureg

e. Main steam 20,800 20,800 20,800 20,800

a. Crib house ]
&', Subatructure ]
b'. Suparstructure )
c'. Steel )
d'. Miscellaneous ) 546,000 552,000 958,000 539,000
b. Dredging )
¢. Intake flume or forebay )
d. Seal well ) :
2. Digcharge flume ¥ l
£. Outfali ) 1
B - Crib House Equipment {erected)
a. Travellng screens ) X
b. Screen wash pump ) :
c. Screen wash piping ) 158,000 160,000 163,000 155,000
d. Chlorination Equipment ) i
e. Chlorine handling )] H
C - Circulating Water Piping 528,000 532,000 37,000 524,000
D - Girculating Water Pumpa
a. Pumpe 232,000 236,000 40, 000 228,000
b. Motors 167,000 169,000 71,000 174,500
¢. Erection 21,200 21,400 21,700 20,900
4. Feed Water Heaters
A » L-P Cloged Heaters 111,000 52,100 52,400 -
.- H-P Closed Heaters 52,800 B4, 200 - 59,500
C - Deserating Heater 114,000 112,000 10,000 -
D - Inaulation
a. Closed heaters 1,750 1,800 - -
b, Deaerating 8,350 8,200 8,050 -
E - Structural Wezk '
a. For closed heatera 7,000 7,000 - -
b, For deaerating heater 24,300 23,600 23,200 -
5. Boiler Feed Pumps
a. Pumps and base plate 58, 300 53,000 51,000 47,500
b, Fluid drive 71,100 71,100 71,100 71,100
c. Motors 110,000 109,000 03,000 106, 500
d. Erection 10, 400 9,400 8,900 8,300
&. Foundations for pups 4,350 4,150 4,050 3,900
6. Condensate Fumps
a. Pumps 46,800 29,000 29,800 -
b. Hators 25,400 14,500 14,800 -
¢, Erection 5,700 5,300 5, 600 -
7. Piping Aid Insulstiog ?
a, Extraction steam ] ‘
b. Heater vents and drains ) 136,000 135,000 , 80,000 49,200
¢. Boller feed piping 50, 900 501,900 | 40,900 84,800
¢, Condensate piping i
&', From condensate pumps ) R i
tkrough L-P heaters ) 69,600 62,700 | 62,700 -
b*. For D.C. heater and ) |
B.F. pump auction ) |

8. Demineralizing Equipment And
Copdensate Storage Tanks 179,000 170,000 67,000 160,000
) :
9. Electric‘i? 143,706 123,700 pz3,700 86,300
10. Turbine Rosm Building i
a. Building - 70,000 1 70,000 70,000

b, Turbine generator sub-base - 11,000 {11,000 11,000
11, Condenser Pit-Sige Increment 4, 600 4,900 f 5,600 10, 300
TOTAL TTEM 1 - 11 13,114,000 15,258,750 15,?144,300 5,130, 700
TOTAL CONSTANT COST. 5,191,500 5,191,500 5,191,500 5,191,500
TOTAL TURBINE PLANT COST 14,305,500 20,450,250 20,335, 80O 20,322,200
\
12, Piping In Contalnment Vessel 250,700 250,700 203, 600 2G3,600
GRAND TOTAL 18,556,200 20,700,950 204,539,400 20,525,800
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TABLE 12.3 (Continued}

400 PSIA, 845 P THROTTLE STEAM
(400 F SUPERHEAT)
300 Mie INDIREGT CYCLE TURBINE. FLANT

HEATER,_ARRANGEMENT 4 3 2 1
1. Turbine Gemexacor and Ac: ories
a. Turbipe generator untt 8,050,000 8,050,000 8,050,000 8,050,000
b. Turbine generator erection 167,000 167,000 167,000 167,000
¢. Reserve exciter & Conetan: —3
d. Turbine foundatien 167,000 167,000 167,000 167,000
2. Condensers
a. Shells and accessories b 840,500 854,000 881,000 948,500
b. Dry vacuum pumpa )
e, Tubes 472,500 430,000 495,000 532,50¢
4. Bteam jet air equipment 19,250 17,500 17,500 21,000
&. Erection 140,000 142,000 146,000 156,000
f. Deaeratfon - hot well of cond. Hone > 42,600
g. L-P htrs, in exhaust stack 20,000 10,000 10,000 16,000
3. Circulating Water System
A - Structuxes
4, Crib nouse }
a'. Substructure )]
b*. Superstructure ] 499,000 503,000 512,000 536,000
¢'. Steek )
d*. Miscellaneous )
b, Dredging )
c, Intake flume or forebay )
d. Seal well )
e, Discharge flume ) H
£. Outfall ) :
B - Crib House Equipment (erectad) ;
a, Traveling screens ) i
b. Screen vash pumps ) 138,000 140,000 © 184,000 154,000
¢, Screen wash plping ) .
d. Chlorination equipmant )
e. Chlorine hanpdling ) i
C = Circulating Water Piping 496,000 498,000 1 504,000 522,000
D « Circulating Water 8 |
a. Funps 202,000 204,000 I 210,000 226,000
b, Motors 151,000 152,500 155,500 164,000
¢, Erection 19,300 19,400 | 19,800 20,800
4, Peed Water Heaters |
A - L-P Closed Heatgra 100,000 46,900 48,000 -
B - R-F Closed Heaters 53,500 47,500 | M 54,500
¢ - Desegating Heater 106,000 104,000 I 102,500 -
D - Ingulation |
2. Closed heaters 1,750 1,600 i - -
b. Deaerating 7,700 7,600 i 7,600 -
E - Structural Hork |
a. For closed heaters 7,000 7,000 : - -
b. For deaerating heater 22,100 21,600 i 21,300 -
5. Boilet Feed Pumps :
a. Pumps and base plate 57,500 43,500 i 42,000 39,500
. Fluid drive 60,000 60,000 i 60,000 60,000
¢. Motora 93,500 92,500 ' 8,000 92,500
d. Erection 8,400 7,500 7,300 6,800
e. Foundations for pumps 3,900 3,750 ; 3,700 1,600
6. Condenaate Pumps :
a. Pumps 39,800 24,800 25,600 -
b. Motors 22,000 12,700 13,100 -
<, Erection 5,100 4,900 5,000 .
7. Piping and Ingulation
a. Bxtraction steam } -
b. Heater vents and drains ) 132,600 114,700 . 69,300 49,200
¢. Boiler feed plping 76,100 76,100 40,900 84,800

4. Condensate piping )]
a'. From condensate pumps ) i
thru L-P heaters ) 61,500 61,700 ! 61,700 -
b'. For D.C. heater and ) |
B.F, pump suction ) ‘
e. Hala sceam 37,800 37,200 | 37,200 37,200
i

8. Demineralizing Equipwent and |
Condepsate Storage Tanks 161,000 155,000 | 152,000 147,000

9, Electrical 128,200 116,200 | 116,200 84,600

10. Turbine Room Building !

. Building . - ! - -
b. Turbine generater sub-base - - ! - -
!

11. Condenser Pit-Size Increment 1,100 1,400 ; 2,100 3,900
TOTAL TTEMS 1 - 11 12,558,100 12,452,550 112,382,300 12,381,000
TOTAL CONSTANT COST 5,191,500 5,191,500 | 5,191,300 5,191,500
TOTAL TURBINE PLANT COST 17,749,600 17,644,050 117,373,800 17,572,500

12, Piping ip Containment 1 357,200 287,200 86,200 286,200
GRAND TOTAL 18,106,800 17,931,250 '17,860,000 17,858,700
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TABLE 12.3 (Continued)
SUMMARY OF COST DATA
400 PSIA, 945 F THROTTLE STEAM
(500 F SUPERHEAT)
300 HWe THDIRECT CYCLE TURBINE PLANT
HEATER ARRANGEMENT 4 3 2 1
Turbine Generator-and Accessories
&. Turbine generator unit 8,130,000 8,130,000 B,130,000 8,130,000
b, Turbiné generator erection 390,000 390,000 390,000 390,000
¢. Reserve excitér . £ Corptant rd
d. Turbine foundation 167,000 167,000 167,000 167,000
Condensers )
a. Shells and accessories M 786,500 800, 000 813,500 £81,000
b, Dry vacuum pumps }]
¢. Tubes 442,500 450,000 457,500 495,000
d. Steam jet air equipment 19, 250 17,500 17,500 21, 000
e. Erection 134,000 136,000 138, 000 146, 000
f. Deaeration - hot well of cond. None > 39,700
B. L=P htrs. in exhaust stack 20,000 10, 000 10,000 10, 000
Cireulating Water System
A = Structures
a. Crib house )
a', Substructure )
b'. Superseructure )
¢'. Steel ) 480,000 482,000 489, 000 513,000
4', Miscellaneous b]
b. Dredging ]
¢, Intake fiume or forebay bl
d. Seal well }
e. Diacharge flume ]
f. Outfall )} 1
B - Crib House Equipment (erected) !
a. Traveling screens ) )
b. Screen wash pumpa )} 130, 000 132,000 134, 000 144,000
¢. Screen wash piping ) .
d. Chlorination equipment ) !
e. Chlorine handling ) |
C - Circulgting Water Piping 482,000 484, 000 ¢ 489,000 505, 00C
D - Civculating Water Pumps
4, Pumps 189,000 191,000 196, 000 2L1,000
b. Motors 145,000 145,500 148,000 156,000
¢, Erection 18,400 18,600 18, 800 19, 800
Feed Water Heaters
A - L-P Closed Heatets 94,000 45,500 46,000 “
B - H=P Closed Heaters 52,200 55,000 - 52,500
C » Demerating Heater 102,000 100, 000 99, 000 -
D = Insulation”
8. Clesed heaters 1,700 1,500 - -
b. Deserating 7,500 7,400 7,000 -
B = Structural Work
a. For closed heatera 7,000 7,000 - -
b. For deaerating heater 21,300 20,800 20,600 -
Beiler Feed Pumps |
a. Pumps and base plate 43,500 39,500 ¢ 38,500 36,500
b. Fluid drive 60,000 60,900 i 60,000 60,000
¢, Motors 89,000 86,000 i 82,000 86,500
d. Erection 7,600 6,800 : 6,600 6,200
e. Foundations for pumps 3,750 3,600 3,550 3,450
Londensate Fumps
&, Pumpa 37,000 23,100 23,800 -
b, Motors 20,600 12,000 12,300 -
¢. Erection 4, 800 4,600 4,700 -
Piping and Insulatien
a. Extraction steam ) 132,600 114,700 69,300 49, 200
b. Heater vents and drains ‘
<. Boller feed piping 76, 100 76,100 | 40,900 84, 800
d. Condensate piping ) |
a'. From condensate pumps ) '
thru L-P heaters 61,500 61,700 | e1,700 -
b'. For D.C. heaters and |
B.F. punp succion I
e, Main Steam 42,100 42,100 i 39,300 39,300
. Demineralizing Equipment i
2nd Condensate Storaze Tanke 155,000 148,000 i 146,000 143, 000
. Electrical 128, 200 112,400 | 114,400 7%, 000
Turbine Room Building |
a. Building - - [ -
b, Turbine gemerator sub-base - - o -
Condenser Pit-§ize Increment - - } 400 2,100
TOTAL ITEMS 1 - 11 12,683,100 12,581,400 12,474,350 12,471,050
TOTAL CONSTANT COST 5,191,500 5,191,500 E,191,500 5,191,500
TOTAL TURBINE PLANT COST 17,874,600 17,772,900 17,665,850 17,662,550
Piping in Contaimment Veskl 380,600 380, 600 299, 400 293,400
GRAND TOTAL 18,255,200 18,153,500 17,565,250 17,961,930




165 PSYA, 366 F THROTTLE STEAM (SATUBATED STEAM

TABLE 12.3 (Continued)

SUMMARY OF COST DATA

300 MWe TNDIRECT CYCLE TURBLNE PLANT

THRCTTLE FLOW, #JUR. 3,808,000 T 631,000 4,456,000
HEATER ARRANGEMENT 3 2 1
L. Turbine Generator and Accgasories
a, Turbine generator unit | 11,965,000 11,955,000 11,965,000
b, Turbine generator erection 430,000 430,000 430,000
<. Reserve exciter Conatant
d. Turbine foundation 200, 000 290, 000 200, 000
2. Condemsers
8. Shells and accessories )
b, Dry vacaum pumps ) 1,356,000 1,380,000 1,488, 000
c. Tubes 971,800 9h9, 000 1,066,400
d, Steam jet alr equipment 14,000 4, 000 15,750
e, Brection 203,000 96, 500 220,000
f. Deaeration » hot weil of comd, - - 62,000
%. L=P htrs. in exhaust etacks 16,000 0,000 16,000
3. Circulatipg Water System
A - Structures
a. Crib house )
a'. Substructure ¥
b', Superstructure )
c', Steal b]
d'. Miscellanecus ) 633,000 60, 000 673,000
b. Dredging 3} |
¢, Intake flume ) |
d, Seal well )] H
e, Discharge flume ] i
f. cutfall ) |
B - Crib House Equipment (Erected) |
a. Iraveling acreens } t
b. Screen wash pumps } ;
2. Screen wash piping ) 192,000 195, 000 208, 000
d, Chlorination equipment )} i
a. Chlorine handling ) !
C = Circulating Water Piping 383,000 593,000 617,000
D - Circulating Water Pumps |
a. Pumps 282,255 186, 440 307,830
b. Motors 208, 160 210,625 222,630
¢. Braction 24,710 24,980 26,360
4. Feed Water Neaters
A - L=P closed hearers §5,500 67, 000 -
B = closed heaters 59,000 - 71,000
¢ - ﬁ‘m.: 132,000 130, 000 -
D = Imgulstion
a. Glosed heaters 2,200 - -
b, Deaerating 9, 800 9,600 -
g - Structural Work
a. For closed heaters 7,000 - -
b. Yor deserating heater 29,500 28, 500 -
5. Boiler Feed Pumps
a, Pumps and hase plate 75,000 75,000 75,000
b, Fluid drive 42,900 |2, $00 60, 000
. Motors 61,410 155,455 71,550
d. Braction 12,000 i10,400 10,400
e, Poundations for pumps 3,250 ! 5,100 5,100
6. Condensate Pumps H
4, Pumps 51,600 ‘53,400 -
b, Motors 21,530 22,180 -
¢, Brection 5,%50 6,100 -
7. Piping and Insulation
a. Bxtraction ateam ) i
b. Heater vents and drains )] 128,800 90,100 49,200
c. Boiler feed piping 64, 800 39, 400 87,600
d. Conmdensate piping )
a'. From condensate pumps ) ;
thru L=P hesaters b3 72,800 ‘72,500 -
b'. Por D-C heatex aud B.F, } i
pump auction b :
. Main steam 53,000 |51,700 50,400
&, Demineralizing Equipment and
Condensate Storage Tanks 206,000 01, 500 196,500
9. Blectrical 108,300 08, 800 91,100
10. Tuchine Room Building
. Building 96,000 36, 000 96, 000
b. Turbine generator sub-base 15,000 15,000 15,000
11. Condenser Pit-Size Incrament 18,600 19,300 22,400
TOTAL I7EMS 1 ~ 11 18,421,865 18,344,780 18,413,270
TOTAL CONSTANT COST 5,191,500 5,191,500 5,191,500
‘TOTAL TURBLNE PLTANT CQ3T 23,613,365 23,536,280 23,604,770
12. RIPING IN CONTAINMENT VESSEL 410,000 408,000 404,000
GRAND TOTAL 24,023,365 23,b4s,280 24,008,770
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TABLE 12.4 (81-2008, p 5)

Summary of 500-

MiWe H-0 Turbine Plant |[Characteristics
in %, Cost in Milliong of Dollars

ﬁfficiency

1

-

W

teE LR EERE
geRg a2y Paaqadee

s8nw

5828 HSR
43 9n3RY

H
3
%
&
-
3

N 9°9¢
e
e
T°€€
&
9*LE
otz ste
L E  £'$E
86'0f  T°YE
e IE 6L
op*lz  §'pE
w®' el
60762 TU9¢
YOIE 1°5E
2z 6
90§z 8l
%em St
6762 _ 9°SE
o
89l 2UeE
Z0°82 T8
20"62  §°9¢
98 62 6*SE
woy 4

sIejuel IeYEN-Pae Jo o

12-43




TABLE 12,5 {SIL-2008, pp 114-148)

SUMMARY OF COST DATA

1500 PSIA, 596 THROTTLE STEAM

(SATURATED STEAM)

500 MWe INDIRECT CYCLE TURBINE PLANT

Heater Arrangement 2 ] ] 4 3 2 1
1. Turbine Generator and Accgssories
L. Turbine generater unit 13,480,000 13,480,000 13,480,000 13,480,000 13,480,000 13,480,000 13,480,000
B. Turbine generator erection 560,000 360,000 560,000 SG0,0m 560,000 560,000 560,000
¢, Reserve exciter € CONST; >
D. Turbine foundation 250,000 280,000 280,000 280,000 280,000 280,000 280,000
2. Condensers
A. Shellp and accessories 1,326,000 1,326,000 1,330,000 1,340,000} 1,370,000 1,440,000 1,550,000
B. Dry vacuum pumps
C. Tubes 945,000 945,000 950,000 956,000 975,000 1,020,000 1,057,000
D. Steam jet air equipment 19,250 19,250 17,500 17,500 17,500 17,500 35,000
E. Erection 222,000 222,000 223,000 225,000 228,000 237,000 252,000
F. Deaeration - hot well of NONE -» 69,700
cond.
G. L-P heaters in exhaust stack 28,000 28,000 28,000 28,000 14,000 14,000 14,000
3, Circulating Water 3ystom
A. Structures
1, Crib house
8. Substructure H
b. Superstructure |
e. Steel |
d, Miscellaneoun 667,080 567,000 668,000 670,000 674,000 684,000 699,000
2. Dredging '
3, Intake flume or forebay ;
4. Seal well .
5. Discharge flume [
6. outfall :
B. Crib house equipment {(erscted)
1. Traveling screens
2. Screen wash pumpe 137,000 137,000 137,000 136,000 139,000 142,000 147,000
3. Screen wash piping ?
4, Chlorinatica equipment
5, Chlorine handling
0. Circulating water piping 656, 000 656,000 657,000 659,000 667,000 683,000 710,000
D. Circulating water pumps
1. Pumpe 319,000 319,000 320,000 323,000 330,000 346,000 372,000
2, Motors 183,000 183,000 184,000 135,000 189,000 198,000 214,000
3. Brection 25,100 25,100 25,100 25,300 25,600 26,200 27,300
4, Feed Warer Heaters
A. L-P ciosed heaters 230,500 227,500 138, 500 141,000 70,000 75,000 -
B. H-P closed heaters 511,500 296,500 268, 500 128,000 104,000 R, 128,000
€. Deaerating heater 235,000 225,000 218,400 213,200 209,800 206,600 ——
B, Insulation
1. Closed heaters 16,200 11,100 8,200 4,500 1,800 - ———
2. Deaerators 17,300 16,500 16,100 15,700, 15,400 15,300 ——
E. SBtructural work
1. For closed hesters 28,000 21,000 14,000 7,000 7,600  emme- -——-
2. For deaeritbrs 50,400 47,600 45,800 44,600 43,600 43,000 ———-
5. Boller Feed Fumps .
A. Pumpa and base plates 408,000 380,000 351,000 338,000 320,000 314,000 302,000
B. Fluld drive 222,000 222,000 222,000 161,000 161,000 161,000 151,000
C. Motors 472,000 427,000 400,000 378,000 360,000 155,000 342,000
D. Erection 37,300 35,000 32,600 31, 4000 30,100 25, 600 28,700
#. ¥oundation for pumps 74400 7,000 6,500 6,200 6,000 5,800 5,700
6. Gondensate Pumps |
A. Pumps 83,000 82,000 63,000 65,000 48,000 51,000 ———-
B. Motors 52,90C 44,700 32,000 32,700 22,100 23,600
C. Erection 8,200 8,100 7,500 7,600 7,000 7,500 -—
7. Piping and Insulation |
A, Extractior steam ;
B. Heater vents and drains } 400, 300 340,000 294,000 248,000 220,000 146,000 81,200
€. Peed water piping 283,500 225,100 170,400 157,000 157,000 90,000 185,200
D. Condensate plping I
1. From condensate pumps
through L~F heatera. 123,600 123,600 113,300 113,300 103,200 103,200 ———u
2. To deaerator and B.F.
pump suction ;
E., Main steam 30,000 30,000 30,000 30,000 22,500 22,500 22,500
8. Demineralfzing Equipment .
and Condensate Storage Tanks 236,000 219,000 208,000 200,009 194,000 190,000 153,000
9. Eleetrical 217,800 208,400 200, 100 195, 600 191,200 192, 300 164, 100
10, Turbime Room Building 89,000 ‘89,000 29,000 89,000 89,000 89,000 83,000
Total Items 1-10 22,607,250  22,133,45¢ 21,788,500 21.494.00(1 21,331,800 21,749,100 21,204,400
Total Conatant Cost 7,242,500 7,242,500 7,242,500 7,242,504 7,242,500 7,242,500 7,242,500
Total Turbine Plant Cost 29,849,750 29,375,950 29,031,000 28,736,500 28,574,300 28,491,600 28, 44k, 900
11, Piping In Containment Vessel 714,000 483,500 483,000 479,004 475,000 410,000 478,500
Grand Total 20,563,750 29,859,430 29,514,000 29,215,500 29,049,300 28,961,600 28,925,400
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TABLE 12,5 (Continued)

SUMMARY OF COST DATA
1500 PSIA, 696 THROTTLE STHAM
{100 F SUPERHEAT)
500 Mde INDIRECT CYCLE TURMINE PLANY

Hestar Arrangement ‘4 [ 3 % 3 ] T
1. Turbine Generator and Accessories
A. Turbine ganarator wnit 13,000,000 13,000,000 13,000,000 13,0p0,000 13,000,000 12,000,000 13,000,000
B. Turbine genarator ersction 560,000 560,000 560,000 5 360, 560,000 60,000
C. Resoarve exciter 'L, o
b, Turbine foundacion 280,000 280,000 280,000 ,000 280,000 280,000 280,000
2. Condensers
A. Shelis and accessories } 1,260,000 1,262,000 1,270,000 1,2B0,000 1,300,000 1,340,000 1,420,000
B. Dry vacuum pumps
C. Tybas 897,000 859,000 907,000 000 927,000 956,000 1,015,000
D. Stesm Jet air squipment 19,250 19,250 17,500 7,500 17,500 17,500 35,000
B. Erection 213,000 214,000 215,000 256,000 218,000 225,000 235,000
F. Deasration - hot well of Hona g 63,900
cond,
G. LeP heaters in exhaust stack 28,000 28,000 28,000 k8,000 14,000 14,000 14,000
3. Cireulating Water System
A, Structures
1, Crib house
4. Substructure
b. Superstructure
c. Stael
d. Miscellaneous 653,000 658,000 659,000 661,000 £64,000 670,000 682,000
2, Dredging
3. Intake flume or forebay
4. Seal well
5. Discharge flume
6. Ourfall
B, Crib house equipment (erected))
1., Traveling scraens
2, 8creen wash 8
3 Sercan vash :::{n' 134,000 134,000 134,000 185,000 136,000 138,000 142,000
4. Chlorination equipment
5. Chlorine handling
C. Girculating water piping 640,000 640,000 642,000 644,000 £50,000 659,000 681,000
P. Circulating water pumps
1. Pumps 303,000 304,000 306,000 398,000 AL3,000 323,000 342,000
2, Motors 174,000 174,000 175,000 117,000 180,000 186,000 197,000
3. Brection 24,400 24, 400 24,500 24,600 24,900 25,300 26,100
4, Feed Water Heaters
A. L=P closed heaters 206,500 205,000 128,000 139,500 65,000 m—m
B. H~P closed heatars 437,500 269,500 246,000 118,000 98,000 119,000
C. Deaerating heater 217,000 209,600 204,000 290,600 133,300 -
D. Insulation
1, Closed heaters 14,700 9,900 7,400 &, 400 1,600 m——— ——e-
2. Desarators 16,000 15,400 15,100 4,800 2,900 9,800 -—
E. Scructural work
1. Por closed heaters 28,000 21,000 14,000 7,000 7,000 eee-e- ——
2. For deasritora 45,500 43,500 42,200 1,200 29,800 29,300 ————
5. Boiler Fead Pumps.
A. Puzps and base plates 356,000 335,000 313,000 342,000 289,000 284,000 275,000
B, Fluid drive 222,000 222,000 161,000 141,000 161,000 161,000 161,000
C. Motors 447,000 410,000 388,000 348,000 352,000 340,000 336,000
D. Eraction a3, lo0 31, 300 29,500 13,700 27,700 27,00 26,500
B. Foundation for pumps 6,600 6,200 5,800 5,700 5,400 5,300 5,200
6. Condensate Putips F
A. Pumps 73,500 73,000 56,500 48,000 44,000 46,500 m————
B. Motors 46,500 46,500 29,100 9, 600 20,500 21,500 ———
C. Erection 7,400 7,300 6,800 6,900 6,500 6,800 ———
7. Piping and Insulacion
A. Extraction steam }
B, Heater vents and draina 400, 300 340,000 294,000 248,000 220,000 145, 300 81,200
C. Fead water piping 282,700 240,000 177,100 183,500 163,500 97,000 199,500
D. Condensate piping
1. Prom condensate pumps
threugh L-P heaters. 104, 800 104,000 92,200 92,200 78,300 78,300 e
2, To deserator and B.F. i
- pukp suctico 4
%. Main steam 22,800 22, 800 22,800 ‘2,800 19,700 19,700 19,700
8. DPemineralizing Equipment ;
and Condensate Storage Tanks 206,000 194,000 186,000 140,000 176,000 173,000 171,000
9. Blectrical 209,900 202,300 185,000 191,300 187,200 186, 200 159,300
10. furbine Roow Bullding 82,000 89,000 89,000 49,000 89,000 89,000 89,000
Toral Items 1-10 21,683,850 21,293,950 20,910,300 20,710,300 20,465,800 20,315,100 20,335,400
Total Constant Cost 7,242,500 1,242,500 7,242,50 7,242,500 7,242,500 7,262,500 7,242,500
Total Tutbine Plant Cost 28,926,350 28,536,450 28,153,000 27,942,800 27,711,300 27,557,600 27,577,900
11. Piping In Containment Vassel 714,000 483,500 483,000 479,000 415,000 420,000 478,500
Grand Total 29,640,350 29,019,950 28,636,000 28,431,800 28,186,300 28,027,600 28,056,400
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TABLE 12.5 {Continued)

1500 PSIA, 796 F THROTTLE STEAM

500 MWe INDIRECT CYCLE TURBINE PLANT

SUMMARY OF COST DATA

{200 F SUPERHEAT)

Heater Arrangement F] ] 3 4 3 2 1
1. furbine Generator and Accessories
A. Turbine genervator unit 12,280,000 12,280,000 12,280,000 12,280,000{ 12,280,000 12,280,000 12,250,000
B. Turbine generator erection 560,000 560,000 S$60,000 560,000 560,000 560,000 560,000
G. Reserve exciter CORSTANT -
D. Turbine foundation 280,000 280,000 286,000 280,000 280,000 280,000 280,000
2. Condensers
A. Shells and accesgories } 1,186,000 1,184,000 1,206,000 1,214,000 | 1,240,000 1,310,000 1,360,000
B. Dry vacuum pumps
G. Tubes 840,000 850,000 857,000 866,000 885,000 915,000 973,000
D. Steam jet alr equipment 19,250 19,250 17,500 17,500 17,500 47,500 35,000
B. Erection 203,000 203,000 206,000 208,000 213,000 217,000 227,000
F. Deagratfon ~ hot well of Hone » 61,200
cond.
G. I=P heatetra in exhaust weack 28,000 28,000 28,000 28,000 14,000 14,000 14,000
3. Circulating Water System
A, 8tructures
. Crib house
a. Substructure
b. Superstructure
c. Steel
d, Miscellansoua 546,000 548,000 650,000 652,000 656,000 662,000 673,000
2. Dredging
3. Inteke flume or forabay
4. Seal well
5. Discharge flume
6, Qucfall
B+ Crib house equipment {erectad)
1. Traveling screens
2, Screen wash pumpa 130,000 131,000 131,000 132,000 133,000 135,000 139,000
3. Screen wash piping i
4. Chiorination equipment
5. Chlorine handling
C. Circulacing water piping 620,000 623,000 626,000 629,000 637,000 646,000 665,000
D. Cireulating water pumps
1. Pumps 284,000 287,000 290,000 ¥ 293,000 299,000 309,000 328,000
2. Motors 163,000 165,000 166,000 168,000 172,000 178,000 188,000
3. Erectlon 23,600 23,800 23,900 24,000 24,300 24,700 25,500
%4, Feed Water Heaters
A. L+P closed heaters 150,300 191,000 120,500 121,500 41,500 64,000 m——
B. H-P closed heaters 425,500 252,500 232,000 112,000 94,000 ——— 114,000
G. Deaerating heater 205,600 199,400 131,700 129,300 127,400 125,100 “nnn
D. Insulation
1, Closed heaters 12,800 9,000 6,800 4,100 1,500 ——mm—— -——
2. Deaeratore 15,200 14,700 9,800 9,600 9,400 9,300 m——
E. Structural work
1. For closed heaters 28,000 2E,000 14,000 7,000 7,000 —,— nan
Z. Por deaeratérs 42,600 41,000 29,300 | 28,500 27,900 27,500 —-——
5. Beiler Feed Pumps
A. Pumps and base platea 325,000 308,000 289,000 281,000 210,000 266,000 259,000
B. ¥luid drive 222,000 161,000 161,000 161,000 161,000 161,000 161,000
. Motors 397,000 368,000 350,000 335,000 320,000 312,000 310,000
P. Brection 30,500 29,200 27,700 27,000 26,100 25,800 25,200
E. Foundation for pumps 6,000 5,700 3,400 5:300‘ 5,100 3,000 4,900
6. Condensate Pumps
A. Pumps 66,500 66,000 53,000 53,500 41,500 43,500 -
B. Motors 42,700 42,500 27,000 27,500 19,400 20, 300 ——
€. Erection 6,800 6,700 6,400 6,500 6,200 5,400 el
7. Piping and Insulation
A. Extraction steam }
B. Heater vénts and drains 400,300 335,000 294,000 247,700 200,000 146,800 831,200
C. Peed water piping 252,700 240,000 177,100 163,500 163,500 97,000 192,500
D. Condensate piping
1. From condensate pumps
through L-P heaters. 104, 809 104, go¢ 92,200 92,200‘ 78,300 73,300 ———-
2, To deacrator and B.F. :
pump suction i
. Main steam 58, 200 58,200 58,200 58,200 44, 400 44, 400 4y, 400
8. Demineralizing Equipment ;
and Gondensate Storage Tanks 188,000 179,000 173,000 168,000; 164,000 162,000 161,000
9. Blectrical 196,600 190,700 184,800 182,000 178,900 178,300 151,900
10. Turbine Room Building 89,000 89,000 89,000 89,000, 89,000 89,000 89,000
Total Items 1-10 20,599,150 20,206,450 19,853,300 19,660,500 19,506,900 19,408,900 19,409,800
Total Constant Coat 7,342,500 7,242,500 7,242,500 7,242,500 7,242,500 7,242,500 7,242,500
Total Turbine Plant Gost 27,841,650 27,448,950 27,095,800 26,903,400 26,749,400 26,652,400 26,652,300
11. piping In Contalnment Vessel 798,500 567,000 367,000 563,500 549,500 542,500 549,500
Grand Total 28,640,150 28,015,950 27,662,800 27,466,500 27,296,900 27,201,900 27,201,800
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TABIE 12.5 (Continued)

1500 P5IA, 896 ¥ THROTTLE STEAM
500 MWe INDIRECT CYGLE TURBINE FLANT

{300 F SUPERHEAT}

Heater Arrangement 7 [ 5 B K] 3 T
1. Turbine Generator and Accessories
A. Turbine generator unit 12,280,000 12,280,000 12,280,000 12,280L000 12,280,000 12,280,000 12,280,000
B. Turbine generator eraction 340,000 MO 000 540,000 ‘00;000 340,000 540,000 5"“3-0‘3‘?
. Reserve exciter % TART »
D. Turbine foundatcion 280,000 280,000 280,000 250 000 280,000 280,000 280,000
2. Condengers
A. Shells and accessories :} 1,110,000 1,108,000 1,120,000 1,130,000 1,156,000 1,200,000 1,270,000
B. Dry va¢uum pumps
C. Tybes 788,000 791,006 800,000 808,000 825,000 8{5,0:8 Dgg,ggg .
D. Steam Jet air equipment 19,250 19,250 17,500 17}, 500 17,500 T, 5 »
E. Erection ¢ 193,000 194,000 195,000 196,000 201,000 206,000 215,000
F. Deaerstion - hot wall of None 517,200
cond.
G. L<P heaters in exhaust stack 28,000 28,000 28,000 28,000 14,000 14,000 14,000
3. Circularing Water Syscem
A. Structures
1. Crib house
a. Substructure
b. Superstructure
t. Steel
d. Miscellaneous $35,000 $36,000 638,000 6401, 000 643,000 £50,000 659,000
2. Dredging
3. Intake flume or forebay
4. Seal well i
5. Dlscharge filume :
6. Outfall !
- Czib house equipment (eracted)
L. Traveling screens :
2. Screen wash pumps 126,000 127,006 127,000 128,000 129,000 131,000 134,000
3. Screen wash piping ;
4. Chlorination equipment |
« Chl
c. 21,5“1:3:: ::::r:gplng 601,000 603,000 606,000 DDO 614,000 625,000 642,000
o Eh‘;:‘l;l:ing vaver pumps 264,000 267,000 270,000 , 000 278,000 28%,000 306,000
2. Motuze 152,000 153,000 155,000 \000 150,000 166,000 175,000
3 Erection 22,900 23,000 23,100 , 200 23,400 23,900 24,500
4. Peed Warer Reat
A+ 1P cloned heaters 182,500 182,500 114,000 .500 58,000 60,000 T
B. B-P closed haaters 401,500 240,000 222,500 ,500 51,500 m— 110,000
C. Deaerating heater 133,000 129,200 126, 400 ,IQOO 122,900 121,900 mmm——
D. Insulation
1. Closed heazera 11,800 8,400 6,300 , 800 1,400 ———— m———
2. Deaerators 9,500 9,600 9,300 » 200 4,100 9,000 nnma
E. Structural werk —————
L. For closed heaters 28,000 21,000 14,000 1, 7,000 PR
2. Por deaerators 29,700 28,500 27,700 27, 1 26,600 26,500 nm———
5. Boiler Feed Pumps ; 247,000
301,000 287,000 272,000 264,000 257,000 253,000 7,
‘;' :::"Z; ::fvzue places 161,000 161,000 161,000 16,000 128,000 128,000 128,000
C. Motors 361,000 337,000 322,000 319,000 300,000 292,900 290,900
b Brection 28,600 27,400 26, 300 23,700 25,000 24,700 24,300
E. Foundation for pumps 5,600 5,400 5,100 5,000 4,500 4,800 4,700
6. Condensate Pumps .
. 62,000 61,500 49,500 50,000 49,000 41,000
B, Notars 39,400 39,10 25,400 24,700 18,200 19,100
C. Erection 6,300 6,300 6,000 3, 100 5,800 é,100
7. Piping and Insulation :
A. Extracti 2 :
3. Hea::: v::t: ::': drains } 351,500 335,000 294,000 245,500 197,500 144,500 81,200
C. Feed water piping 229,200 210,000 177,100 163,500 163, 50¢ 97,000 199, 50¢
D. Condensate piping |
1. From condensate pumps :
through L~P heaters. 104, 800 104, 800 42,200 92,200 75,900 75,900  ~e---
2. To deasrstor and B.F. w
E. nu:w.lfa:m“ 74,500 74,500 67,000 67,000 67,000 67,000 67,000
|
i lizi
::':1‘ 'cf;:en:,rg\f ::::E::n;.nk, 175,000 168,000 162,000 154, 009 156,000 155,000 154,000
9. Elecerfcal 186, 100 181,300 176,400 174,200 171,400 171,600 145,100
1¢. Turbine Room Building 178,000 178,000 178,000 178,000 178,000 178,000 178,000
0 19,157,500 19,165,500
Totsl tems 1-10 20,139,550 19,844,950 19,613,800 19,431,100 19,264,560 » 157, »
focal Constane Cost 7,262,500 7,242,500 7,242,500 7,243,500 7,242,500 7,242,500 7,242,500
Total Turbine Plant Cost 27,382,050 27,087,450 26,856,300 26,673,600 26,507,100 26,395,000 26.?22,223
Piping In Containment Vessel 664,000 535,000 592,000 589, 500 589,500 589,500 N
Grand Total ' 27,979,650 27,682,450 27,448,300 27,263,100 27,096,600 26,984,500 26,997,500



TABLE 12.5 (Continued)

1500 P5IA, 996 F THROTTLE STEAM

(400 F SUPERHEAT}

500 MWe INDIRECT CYCLE TURBINE PLANT

Heater Arrangement 7 [] 3 L3 3 H 1
1. Turbine Generator and Accessories )
A. Turbine generator unit. 12,640,000 12,640,000 12,640,000  12,640,000(12,640,000 12,640,000 12,640,000
B, Turblne generator erection 540,000 540,000 540,000 540,000 540,000 40,000 540,000
C. Reaerve exciter CONSTANT
D. Tutbine foundation 280,000 280,000 280,000 280,000 280,000 280,000 230,000
2. Condensers
k. Shells and sccessories 1,060,000 1,062,000 1,064,000 1,074,000 1,090,000 1,130,000 1,194,000
B. Dry vacuum pumps
C. Tubes 753,000 755,000 760,000 766,000 780,000 805,000 850,000
D. Steam jet air equipment 19,250 19,250 17,500 17,500 17,500 17,500 35,000
E. Erection 185,000 186,000 187,000 138,000 192,000 196,000 205,000
F. Deaeration - hot well of HONE ~—% 53,700
cond.
6. L-P heaters in exhaust stack 28,000 28,000 28,000 28,000 14,000 14,000 14,000
3. Circulating Water System
A, Brructures
1. Crib house
a. Substructure
b, Superatrdcture
c. Bteel
d. Miscellaneous 628,000 629,000 630,000 631,000 834,000 639,000 648,000
2. Dredging :
3. Incake flume or Eorebay
4. Seal well
5. Diecharge flume
6. Qutfall |
B. Crib house equipment {evected) H
1. Traveling screens
2, Screen wash pumps
3. Boreen wash piping 124,000 124,000 125,000 125’000i 126,000 128,000 131,000
4. Chlorination equipment i
5. Chlorine handling |
¢. Circulating water piping 588,000 530,000 542,000 593,00 | 598,000 608,000 624,000
D. Circulating water pumps J
1. Pumps 252,000 254,000 256,000 258,00C 262,000 272,000 287,000
2. Motors 145,000 146,000 147,000 ¥ 148,00 151,000 156,000 165,000
3. Brection 22,400 22,400 22,500 22,60 22,800 23,200 23,800
4. Feod Water Heaters
A, L-P closed heaters 172,000 i7z,000 109,000 110,50 55,500 538,500  ~emee-
B, H-P closed heaters 384,500 230,500 214,000 104,ood 88,500
C. Deaerating heater 128,000 124,200 121,800 120,00 118,700
D. Ingulation
1. Closed heaters 9,000 7,800 6,000 3,80 1,400
2, Deaerators 9, 400 9,100 9,000 8,80 8,700
E. Structural work |
1. For closed heaters 28,000 21,000 14,000 7,000 7,000  emmemee eeeeoeo
2. For deaeracérs 28,100 27,000 26,300 15,800| 25,400 25,200 @ ~wemmee
5, Boller Feed Pumps ! |
A, Pumps and base plates 284,000 272,000 258,000 252,000| 244,000 242,000 236,000
B. Fluid drive 161,000 161,000 128,000 128,000 128,000 128,000 128,000
€. Motors 333,000 311,000 300,000 296,000 281,000 275,000 273,000
. Erectica 27,200 26,300 25,200 24,700 24,000 23,800 23,400
E. Foundation for pumpa $,300 5,100 4,900 4,800 4,700 4,600 4,500
. d
¢ ﬁ?“pz::ce Fompa 58,300 58,000 46,500 47,500 37,500 39,000
B. Motors 36,900 36,800 23,800 25,302 17,300 18,100
C. Eraction 5,900 5,900 5,600 5,70 5,500 5,700
7. Piping and Insulation
A. Extraction stesm
B. Heater vente and drains 391,500 327,000 294,000 245, 509 147,500 144,500 81,200
C. Feed water piping 229,200 210,000 177,00 156, 104 156,100 97,000 199,500
D. Condenaate piping
1. From ¢ondensat
through L_pahe::E:‘:!_’s 98,000 98,000 83, 100 83,10 75,900 75,900  emema-
2, To deaerator and B.F.
unp sucti
E. h.i: lzeam o 96,500 83, 800 83,800 83,809 83,800 83,800 83,800
8. Demineralizing Equipnent
and Condensate Storage Tanks 165,000 159,000 154,000 151,000 149,000 148,000 147,000
9. Electrical 178,200 174,100 169,800 167,700 165, 300 165,300 139,200
10. Turbine Room Building 178,000 178,000 178,000 178,000 173,000 178,000 178,000
Total Items 1-10 20,265,85¢ 19,973,350 19,720,900 19,533,00¢ 19,400, 100 19,287,500 1%,2%0,600
Total Constant Cost 7,242,500 7,242,500 7,242,500 7,242,500 7,242,500 7,242,500 7,242,500
Tetal Turbine Plant Cosat 27,508,350 27,215,830 26,963,400 26,775,500 26,642,500 26,530,000 26,533,100
i1, Piping Ia Containment Vessel 761,000 678,500 678,500 674,000 674,000 674,000 674,000
Grand Total 28,269,350 27,894,350 27,641,300 27,449,500 27,116,600 27,204,000 27,207,100
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TABLE 12.5 {Continued)
SUMMARY OF COST DATA
1400 PS1A, 587 F THROTTLE STEAM
{BATURATED STEAM)
500 MWe INDIRECT CYCLE TURBINE PLANT
Heater Arrangsment 7 [ k] & 3 2 T
1, Turbine Generacor and Accessories
A. Turbine generator unit 13,530,000 13,530,000 13,530,000 13,330,400 13,530,000 13,530,000 13,530,000
B. Turbine generator erection 560,000 560,000 560,000 560,400 560,000 560,000 360,000
€. Reserve exclter COMSTART
D. Turbine foundation 280,000 280,000 280,000 280,400 280,000 280,000 280,000
2. Condensexs
A. Shells and accessories } 1,342,000 1,344,000 1,347,000 1,350,400 1,400,000 1,485,000 1,595.000
B. Dry vacuum pumps
C. Tyubes 958,000 963,000 970,000 980,400 1,000,000 1,041,000 1,140,000
D. Steam jet air squipment 19,250 19,250 17,500 17,5300 17,500 17,500 33,250
E. Erection 225,000 226,000 228,000 229,000 232,000 241,000 259,000
F. Deaeration ~ hot well of KONE » 11,800
cond.
G. L-P heaters in exhaust stack 28,000 28,000 28,000 28,400 14,000 14,000 14,000
3. Circulating Water System
A. Struccures
1. Crib house
a, Substruccure
b. Superstructure
<. Stesl
d. Miscellaneous 671,000 671,000 673,000 675,000 679,000 688,000 707,000
2. Dredging H
3. Intake flume or forebay
4. Seal well
5. Digcharge flume
6, Qutfall
B. Crib house equipment {erected)
1. Traveling screens
2. Screen wash pumps 138,000 138,000 139,000 139,000 141,000 144,000 150,000
3. Screen wash piping X
4. Chlorination equipment i
5. Chlorine handling
C. Circulating water piping 661,000 662,000 665,000 667,000 675,000 691,000 724,000
D. C1 lati 14
1_r:“um;. 7§ water pumps 324,000 325,000 325,00¢ 331,000 338,000 354,000 386,000
2. Motors 186,000 187,000 188,000 150,000 194,000 203,000 422,000
3. Erection 25,300 25,400 25,400 25,600 25,900 26,500 27,900
4. Feed Water Heaters
A. L-F closed heatars 210,000 208,500 125,500 127,p00 60,000 63,000  ~—----
BE. H-P closed heaters 473,000 280,000 259,000 123,500 90,000 ——— 114,000
C. Deaerating heater 233,600 223,200 217,400 212,200 208,800 203,600 semusan
D, Insulatgion
1. Closed heaters 15,900 10,900 8,100 4,Eop 1,500 mamems mmasee
2, Degerators 17,200 16,500 16,000 15,600 15,400 15,200  =mmemee-
E. Structural work
1. For ¢losed heaters 28,000 21,000 14,000 7,000 7,000 B
2. For deaerators 50,000 47,200 45,600 M,?.OO 43, 460 42,800  memmeee
5. Boiler Feed Pumps l
A. Pumpa and base plates 373,000 348,000 523,000 310,000 255,000 290,000 281,000
B, Fluid drive 222,000 222,000 161,000 161,000 161,000 161,000 161,000
C. Mocors 437,000 397,000 374,000 354.{000 336,000 324,000 313,000
D, Erection 36,700 34,500 32,400 31,200 29,900 24,400 28,700
B. Foundacion for pumps 7,300 6,800 6,400 6,200 5,900 5/, 800 3,600
6. Conds te Pum ‘:
A b e 82,000 82,500 52,000 53,000 48,500 52,500  memmee-
B. Motors 49,600 49,000 10, 600 31?200 23,500 25,000 wasnnnn
¢. Erection 8,200 8,100 7,500 74600 7,100 7,500 ————-
7. Piping and Insulation |
A. Extvaction stesm |
B. Heater vents nd drainas 40],000 348,000 302,000 2501000 197,000 138,000 41,200
C. Peed water piping 269,000 225,100 170, 400 157,000 157,000 89,700 185,200
D. Condensate piping }
1. F nd |
through LoP heacater 123,500 123,600 113,300 113,300 103,200 103,200 -m--eee
2. To deaarator and B.F.
purp suction !
£. Main steam 30,000 30,000 30,000 30,000 22,500 22,500 22,500
8. Demineralizing Equipment }
and Condengate Scorage Tanks 233,000 217,000 207,600 199,000 193,000 150,000 188,000
9, Electrical 110,800 202,400 145,100 191,200/ 187,000 186,809 161,900
19. Turbins Reom Butlding 89,000 89,000 89,000 89,000 89,000 £9,000 89,000
Total Items 1-16 22,548,450 22,148,950 21,758,200 21,520,100 21,368,100 21,316,000 21,341,050
Total Gonstant Cost 7,242,300 7,242,500 7,242,500 7,242500 7,242,500 7,242,509 7,242,500
Total Turbine Plant Cost 29,790,950 29,391,450 29,000,700 28,762,600 28,610,600 28,530,500 28,583,550
11, Piping In Containment Vesssl 654,000 542,000 525,000 489 ;000 465,000 ) 459,000 450,000
Grand Total 30,444,950 29,933,450 29,525,700 29,251,600 23,075,600 29,017,500 29,033,550
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TABLE 12.5 (Continued)
SUMMARY OF COST DATA
1400 PSIA, 687 F THROTTLE STEAM
(100 F SUPERHEAT)
500 MWe INDIRECT CYCLE TUREINE PLANT
Heatet Arrangement 7 [ 5 4 3 2 1
1. Turbine Generator and Accessories f
A. Turbine generator unit 13,050,000 13,050,000 13,050,000 13,050,000 13,050,000 13,050,000 13,050,000
B. Turbine generator erection 560,000 560,000 560,000 560,00p 560,000 560,000 560,000
£. Reserve exciter —— CONSTANT ¢
D, Turbine foundation 280,000 280,000 280,000 zso,uui) 280,000 280,000 280,000
2. Condensera ;
A. Shells and accesscries 1,275,000 1,277,000 1,300,000 1,310,00b 1,330,000 1,380,000 1,493,000
B. Dry vacuum pumps
C. Tubes 909,000 $15,000 923,000 930,00, 945,000 981,000 1,067,000
P. Sceam jet alr equipment 19,250 19,250 17,500 17,500 17,500 17,500 33,250
E. Erection 216,000 £17,000 218,000 220,000 223,000 230,000 244,000
F. Deaeration - hot well of HGNE > 67,200
cond.
6. L,-P heaters in exhaust stack 25,000 28,000 28,000 28,000 14,000 14,000 14,000
3. Circulacing Water System
A. Structures
1. Crib house
&. Substructure
b. Superstructure
c. Steel
d. Miscellaneous 660,000 661,000 662,000 E65,000 668,000 675,000 690,000
2, Dredging
3. Intake flume or ferebay

4, Seal well H
5. Discharge flume H
6. Qutfall i
B. Crib house equipment (erected :
L. Traveling screens i
Z. Screen wash pumps 135,000 135,000 135,000 136,040 137,000 140,000 145,000
3. Screen wash piping !
%, Chlorinarion equipment |

5. Chlorine handling i
C. Circulating water piping 644,000 645,000 647,000 651.,0(10 656,000 665,000 697,000
D. Circulating weter pumps '
1. Pumps 307,000 30%,000 310,000 314,000 320,000 332,000 360,000
2, Motors 175,000 177,000 178,000 180,000 184,000 190,000 206,000
3. Erection 24,600 24,000 24,700 24,900 25,100 25,600 26,700
4, Feed Water Heaters
A, L-P closed heaters 193,500 193,500 118,000 120,000 57,000 59,500  =ree---
B. H-P closed heaters 427,000 256,000 238,000 114,000 85,000  =------ 107,000
¢. Dederating heater 216,400 208, 800 204,000 200,000 133,200 131,700 =wemee-
D. Insulation
1. Closed heaters 13,500 8,700 7,300 4, 300 1,300 mmeme== mmmmeen
2. Deaerators 15,900 15, 400 15,000 14,800 9,900 9,800  -emeem-
E. Structural work
1. For closed heaters 28,000 21,000 14,000 7.000 7,000  ssranes
2. For deserators 45,200 43, 400 42,200 ' 41,000 29,800 29,300
5. Boller Peed Pumps
A. Pumps and base platas 326,000 30%,000 289,000 280,000 268,000 264,000 257,000
B, Fluid drive 222,000 161,000 161,000 161,040 161,000 161,000 161,000
G. Motors 420,000 387,000 367,000 348,000 332,000 122,000 320,000
D. Erection 32,700 31,200 29,400 28, 640 27,500 27,200 26,500
E. Foundatlion for pumps 6,500 6,100 5,800 5,6"\!0 5,400 5,300 5,200
6. Condensate Pumps H
A, Pumps 13,500 73,000 47,000 48,000 44,500 47,000
B. Moters 44,100 43,800 17,900 28,4490 21,800 22,900
€. Brection 7,400 7,300 6,900 7,008 £,600 5,900
7. Piping and Inaulation
A. Extraction steam
B. Heater vents and draing } 401,000 348,000 302,500 250,000 197,000 138,200 81,200
C. Feed water plping 268,500 240,000 177,100 163,500 163,500 96,600 169,500

D, Condengate piping
1, From condensate pumps
through L-F heaters. 104,800 104, 800 92,200 92,200 85,000 85,000  ------s
2. Tc deserator and B,P.
pump suctibn

E. Main steam 27,100 21,300 21,300 21,300 21,300 17,100 17,100
8. Demineralizing Equipment

and Condensace Storage Tanks 205,000 194,000 186,000 179,090 175,000 173,000 172,000
9, Electrical 204,600 197,800 190,700 187,890 184,000 183,500 158,200
10. Turbine Room Building 89,000 89,000 £9,000 89,000 89,000 89,000 89,000

Total Items 1-10 21,654,950 21,258,350 20,964,500 20,756,9Q0 20,514,400 20,413,200 20,426,850

Toral Constant Coat 7,242,500 7,242,500 7,242,500 7,243,590 7,242,500 7,242,500 7,242,500

Total Turbine Plant Ceat - 28,897,450 28,500,850 28,207,000 27,999,480 27,756,900 27,635,700 27,769,350
1l. Piping In Contafnment Vessel 631,000 442,500 442,500 442,540 442,500 433,000 433,000

Grand Total 29,528,450 28,943,350 28,649,500 28,441,900 28,199,400 28,088,700 28,202,350
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TABLE 12,5 (Continued) ( S
SUMMARY OF COST DATA
1400 PSIA, 787 F THROTTLE STEAM
(200 F SUPERHEAT)
500 MWe INDIRECT CYCLE TURBINE PLANY
Eeatsr Arrangement 7 [ 3 3 3 2 1
1. Turhine Gansrator and Accessorias ’ L
A. Turbine generator uandt 12,330,000 12,330,000 12,330,000 12,730,000 12,330,000 12,%30,000 12,330,000
B. Turbine genevator erectiom 560,000 560,000 560,000 460,000 560,000 560,000 560,000
G. Reserva exciter ONSTANT cd
D. Turbine foundation 280,000 280,000 280,000 480,000 280,000 :280,000 280,000
2, Condensers
4. Shells and acceasories :} 1,200,000 1,210,000 1,220,000 1,340,000 1,260,000 1,310,000 1,400,000
B. Dry vaguum pumps
G. Tubes 855,000 865,000 873,000 §83,000 901,000 931,000 997,008
D. Steam fet alr equipment 19,250 19,250 17,500 17,500 17,500 17,500 33,250
E. Erection 206,000 207,000 209,000 {11,000 213,000 220,000 232,000
F. ne:daru:iun - hot well of HONE » 63,000
cond.
G. L-P heaters in exhaust stack 28,000 28,000 28,000 28,000 14,000 14,000 14,000
3. Circulating Water System
A. Btructures
1. Crib house
a. Bubstructure
b, Buperstrudture
C. Steal
de MHiscellaneous 549,000 652,000 633,000 ﬁ55,000 659,000 665,000 678,000
2, Dredging
3. Intake flume or forebay
4. Seal well
3. Discharge flume
6. Qutfall ’ [
B. Crib house equipment (erected) 4
1. Traveling screens [
2. Boreen wash pumps 131,000 13z,000 132,000 133,000 136,000 136,000 140,000
3. Screen wash piping i
4. Chlorination equipment
5. Chlorine handling
u, Circulating water piping 625,000 629,000 631,000 35,000 641,000 652,000 674,000
D. Circulating water pumps
1. Pumps 288,000 292,000 294,000 98,000 304,000 315,000 337,000
2. Motors 165,000 167,000 169,000 71,000 175,000 181,000 193,000
3. Erection 23,800 24,000 24,100 24,200 24,500 24,900 25,900
4, Peed Wacer Heaters
A. L-F cloved heatera 177,500 177,500 112,500 11,000 54,300 56,500  --me---
B. H-P cloged heaters 396,000 239,500 224,500 08, 500 82,500 ——————— 102,500
C. Deaserating heater 205,000 199,600 131, 500 29,200 127,300 126,200  -------
D. Insulstion
1. Closed heaters 12,600 9,000 6,700 4,000 1,300 eaaw Rt
2. Deserators 15,200 14;700 9,800 9,600 9,400 9,300 —------
E. Structutal work
1. Por closed heators 28,000 21,000 14,000 7,000 7,000 —mm————
2. Yor deaerators 41,600 41,000 29,200 28, 300 27,900 27,700
5. Boiler Feed Pumps ' i
A. Pumps and base platea 299,000 285,000 268,000 60, 000 251,000 248,000 242,000
B. Fluid drive 161,000 161,000 161,000 61,000 128,000 128,000 128,000
€. Motors 375,000 349,000 332,000 17,000 303,000 296,000 297,000
D. Brection 30,300 29,000 27,500 126,900 26,000 25,700 25,300
B. Foundation for pumps 6,000 5,800 5,400 : 5,300 5,100 5,000 4,900
6. Condensate Pumps '
A. Punpa ’ 67,000 67,000 43,500 | 44,000 42,000 44,000
B. Motora 40,400 40,300 26,000 }26,400 20,600 21,500
€. Brection 6,800 6,800 6,400 | 6,500 6,200 8,500
7. Piping and Tnsulation [
A. Extraction steam } !
B. Heater vents and drains 400,000 348,000 296,500 46,000 147,000 138, 300 81,200
€. Feed water piping 268,500 240,000 117,100 163,500 163,500 96,600 199,500
D. Condensate piping |
1, Prom condensate pumps |
through L=P haaters. 104, 800 104,800 92,200 152,200 78,300 78,300 -------
2. To deserator and B.F, |
pump suction i
B. Main steam 64, 300 58,200 $8,200 158,200 58,200 58, 200 58,200
8. Demineralizing Equipment |
snd Condensate Storage Tanks 1ss,000 179,000 173,000 1,68,000 164,000 162,000 161,000
9. Electricsal 192, 300 186,900 181,500 1?9,000 176,000 175,100 150, 300
10. Turbine Room Bullding 89,000 89,000 89,000 189,000 89,000 89,000 89,000
Tetal Items 1-10 20,528,350  20,247,350° 19,886,100 19,706,300 19,330,800 19,332,300 1%,496,050
Total Conatant Cost 7,262,500 7,242,500 7,242,500 7,342,500 7,242,500 7,242,500 7,242,500
Total Turbine Flant Cost 27,770,850 27,489,850 27,128,600 26,949,000 26,773,300 26,574,800 26,738,550
11. Piping In Containmsnr Vessal 710,000 566, 500 566,500 466, 500 566, 500 563,500 563,500
Grand Total 28,480,850 28,056,350 27,695,100 27,315,500 27,339,800 27,138,300 27,302,050
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TABLE 12.5 (Continued)
SUMMARY OF COST DATA
1400 PSTA, 887 ¥ THROTTLE STEAM
(100 F SUPERHEAT)
500 MWe- INDIRECT CYELE TURBINE PLANT
Heater Arrangement 7 [ B 5 4 3 F) 1
1. Turbine Generator and Acceasories L
A. Turbine generator unit 12,330,000 12,330,000 12,330,000 12,330,000| 12,330,000 13,330,000 12,330,000
B. Turbine generator erection 540,000 540,000 540,000 540,000 540,000 540,000 540,000
. Reserve exciter «— CONSTANY g
D. Turbine foundation 280,000 280,000 280,000 280,000 280,000 230,000 280,000
2. Condenaeta
A. Shells and accessories 1,130,000 1,130,000 1,140,000 1,157,000} 1,175,000 1,215,000 1,313,000
B. Dry vacuum pumps |
C. Tubes 806,000 807,000 814,000 823,000 835,000 866,000 935,000
D. Steam jet alr equipment 19,250 19,250 17,500 17,500 17,500 17,500 33,250
E. Brection 196,000 196,000 197,000 200,000 202,000 207,000 220,000
F. Deaeratign - hot well of NONE > 59,200
cond.,
G. L-P hsaters in exhaust stack 28,000 28,000 28,000 28,000 14,000 14,000 14,000
3. Circulating Water Syatem
A. Structures
1. Crid house
&, Subskructure
b. Superstructure
c. Steel
d. Miscellaneous 639,000 639,000 641,000 642,000 645,000 652,000 666,000
2, Dredging
3. Intake flume or forebay
4, Beal well
5. Discharge flume
&, Qurfall
B. Crlb houae equipment (erected)
1. Traveling screens
2. Bereen wash pumps X
3. Screen wash plping 128,000 128,000 128,000 129,000 130,000 132,000 136,000
4. Chlorination equipment
5. Chlorine handling
€. Circulating water piping 807,000 607,000 610,000 612,000 618,000 630,000 632,000
D. Circulating water pumps
1, Pumpg 271,000 272,000 274,000 . 276,000 282,000 292,000 16,000
2. Motore 156,000 156,000 157,000 15%,000 162,000 168,000 181,000
3. Erection 23, 100 23,200 23,200 23,460 23,600 24,000 25,000
4. Feed Water Heaters
A, L-F closed heaters 171,500 171,500 107,000 108,000 52,000 53,500  euecses
B. H-P closed heaters 374,000 228,000 215,000 164,000 80,500 98,500
€. Deaerating heater 133,000 129,200 126,400 124,300 122,900 121,900 -ree-e-
D, iInsulation
1. Cloged heaters 11,800 8,400 6, 500 3,800 1,200  wmemew= —eeeeee
2. Deaerators 9,900 9,600 9,300 9,000 9,100 9,000 om———
E. Structural work
1. For closed heaters 28,000 21,000 14,000 7,000 7,000 o————— ————
2. For deaeratdrs 29,700 28,500 27,700 27,0.00; 26,600 26,300 = mmem—a-
5. Boiler Feed Pumps :
A. Pumps and base platea 279,000 266,000 252,000 247,0001 238,000 236,000 229,000
B. Fluld drive 161,000 161,000 128,000 128,000 128,000 128,000 128,000
C. Motors 344,000 320,000 307,000 294,000 283,000 277,000 274,000
D. Erection 28,500 27,300 26,7200 25,700 25,000 24,700 24,000
E. Foundation- for pumps 5,600 5,400 5,100 5,000 4,900 4,800 4,700
6. Condensate Pumps
A. Pumps 62,500 62,000 40,500 41,000% 39,500 41,000
B. Motors 37,400 37,200 24,300 24,700, 19,300 20,200
C. Erection 6, 300 5,900 5,700 5,800; 5,500 5,800
¥. Piping and Tnsulation |
A, Extraction steam } ;
B. Heater venta and drains 394,000 337,000 294,300 244,000, 194,000 138,300 81,200
C. Feed water piping 217,009 210,000 177,100 163,500} 163,500 96,5600 199, 50¢
D. Condensare piping |
1. From condensate pumps ;
through*LP heaters. 104, 800 104,800 92,200 83,100 75,900 75,900 s-wsewn
2. To deaerator and B.F. :
pump suction ;
E. Main stesm 79, 300 73,000 67,000 67,000 67,000 67,000 67,000
8. Demineralizing Equipment
and Condensate Storage Tanks 175,000 167,000 162,000 158,000 156,000 155,000 122,000
9, Electrical 182,900 177,900 173,300 171,300 168,700 168,800 142,800
10, Turbine Room Building 178,000 178,000 178,000 178,000 178,000 178,000 178,000
Total Items [-10 20,166,350 19,884,150 19,618,400 19,436,100° 19,299,700 19,195,300 19,280,150
Total Censtant Cost 7,242,500 7,242,500 7,242,500 7,242,500 7,242,500 7,242,300 7,242,500
Total Turbine Plant Cost 27,409,050 27,126,650 26,860,900 26,678,600 26,542,200 26,437,800 26,522,650
11. Piping In Containment Vessel 664,000 595,500 592,500 589,500 589,500 589,500 589,500
Grand Total 28,073,056 27,722,130 27,453,400 27,263,100 27,131,700 27,027,300 27,112,150



TABLE 12.5 (Continued)

SEMARY OF COST DATA
1400 PEIA, 987 F THROTTLE STEAM
{400 F SUPERHRAT}

500 MWe INDIRECT CYCLE TURBINE PLANT

9.
io,

il.

Heater Arcangement 3 : -] 3 2 1
1. Turbine Generator and Accepsoriegs
A. Turbine generator unit 12,690,000 12,690,000 12,690,000 12,6$0,000 12,690,000 12,690,000 12,690,000
B. Turbine generator erection 540,000 540,000 540,000 540,000 540,000 540,000 540,000
€. Reserve exclter < CORSTANT >
D. Turbine foundation 280,000 260,000 280,000 2p0,000 260,000 280,000 280,000
Condensers
A. 8hells and accessories 1,070,000 1,070,000 1,078,000 1,090,000 1,108,000 1,E57,000 1,225,000
B. Dry vacuum pumpa .
€. Tubes 764,000 765,000 772,000 740,000 789,000 822,000 875,000
D. Steam jet air equipment 19,250 19,250 17,500 7,500 17,500 11,500 33,250
E. Erection 187,000 187,000 188,000 1%1,000 194,000 199,000 209,000
F. Deaeration - hot well of HOKE > 55,100
cond.
G. L=P heaters {in exhaust stack 28,000 28,000 28,000 8,000 14,000 14,000 14,000
. Ciroulating Water System
A, Structures
1. Crib house i
4, Substructupe |
b. Superatructure i
c. Stael i
d. Miscellaneous 630,000 630,000 632,000 634,000 636,000 642,000 653,000
2. Dredging H
3. Intake flume or forebay !
4. BSeal well H
5. Discharge flume E
6. Dutfall )
B. ¢rib house equipment (erected) f
1. Traveling screens '_
2. Screen wash pumps 125,000 125,000 125,000 1§6,000 127,000 129,000 132,000
3. Screen wash piping
4, Chlerination equipment
5, Chlorine handling
C. Girculating water pilping 592,000 592,000 595,000 597,000 603,000 612,000 631,000
D. Circulating water pumps
1. Pumps 256,000 257,000 25%,000 262,000 266,000 276,000 296,000
2. Motors 147,000 147,000 149,000 150,000 153,000 158,000 170,000
3. Brection 22,500 22,500 22,600 b2, 800 23,000 23, 400 24,100
. Feed Water Heaters
A, L-P cloaed heaters 163,500 163,500 103,000 104,500 50,000 51,500 —————
B. H-P closed heateras 359,000 219,000 207,000 190,000 78,500 ———— 96,500
C. Deserating heater 126,000 124,100 121,800 120,000 118,500 117,800  --re--
D. Ingulation
1. Closed heaters 11,100 8,000 5,900 3,600 1, oo ammmamm oo
2. Deaerators 9,400 9,100 9,000 8,800 8,700 B,700  wammema
B. Structural work
1. For closed heators 28,000 21,000 14,000 7,000 7,000 ——— ————-
2. For demerators 28,100 27,000 26.‘300 ¢5,800 25,400 24,800 ———————
Bokler Feed Pumps ;
A. Pumps and base plates 262,000 252,000 240,000 2p5,000 228,000 225,000 222,000
B. Fluid drive 161,000 128,000 128,000 128,000 128,000 128,000 128,000
€. Motors 318,000 297,000 284,000 2¥6,000 265,000 261,000 262,000
D. Erection 27,000 26,000 25,000 24,700 24,000 23,800 23,400
E. Foundaticn for pumps 5,300 5,100 5,000 - 4,800 4,700 4,600 4,500
. Condensate Pumps :
A. Pumps 58,500 58,000 38,000 9,000 37,300 39,000  —-mmmee-
B. Motora 35,000 34,800 22,900 gS,WQ 18,400 19,100 w—r————
€. Erection £,000 5,900 5,700 i 5,800 5,500 5,800  ~-memee-
. Piping and Insulation }
- ¢ 1
:_ g:::eiti::g:t::; draing } 394,000 337,000 254,300 244,000 194,000 138,300 81,200
0. Feed water piping 217,000 210,000 177,100 156,100 156,106 96,600 199,500
D. Condensate piping I
1. From condensate pumpa i
through L-F heaters. 98,000 98,000 83,100 PS, loo 75,900 75,900 -------
2. To deaevator and B.F. :
pump sucticn |
E. Main steam §9,700 89,700 89,700 FB,?OO 89,700 89,700 89,700
Demineralizing Equipment
and c°nden“:g sgor::e Tanks 165,000 158,000 154,000 lJEI.OOO 149,000 148,000 - 148,000
Blectrical 175,000 170,700 166,900 165,200 162,800 162,900 137,800
Turbine Room Building 178,000 178,000 178,000 178,000 174,000 178,000 178,000
Total Ttems 1-10 20,267,350 19,972,650 19,755,000 19.}5?1,700 19,446,300 19,358,400 19,398,050
Total Conatant Ceat 7,242,500 7,742,500 7,242,500 7,262,500 7,242,500 7,262,500 7,242,500
Total Turbine Plant Cost 21,509,850 27,215,150 26,997,500 zs.z%a,zoo 26,688,800 26,600,900 26,640,550
Piping In Containment Vessel 160,500 678,500 478,500 I by 500 674,500 674,500 674,500
Grand Total 28,270,350 27,893,650 27,676,000 27,498,700 27,363,300 27,275,400 27,315,050
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TABLE 12,5 (Continued)
SUMMARY OF COST DATA
1200 PSIA, 567 ¥ THROTTLE STEAM
[ {BATURATED STEAM)
500 MWe INDIRECT CYCLE TURBINE FLANT
Heater Arrangement o 5 L3 K} ] T
1. Turbine Generator and Accesgories
A, Turbine generator unit. 14,530,000 14,530,000 14,530,000 L4, 330,000 14,530,000 14,530,000
B. Turbine generator exsction 560,000 560,000 560,000 60,000 560,000 560,000
C. Raserve exciter « CONSTANT
D. Turbine foundation 230,000 280,000 280,000 30,000 280,000 280,000
2. Condenaers
A, Shells and accessories 1,400,000 1,402,000 1,410,000 1,450,000 1,436,000 1,610,600
B. Dry vacuum pumps
C. Tubes 995,000 1,000,000 1,012,000 1,931,000 1,070,000 1,144,000
D. Steam jet air equipment 16,250 19,250 13,250 17,500 17,500 33,250
E. Eraection 232,000 233,000 235,000 38,000 246,000 262,000
F. Deaeration - hot well of KONE > 72,500
cond.
G. L-P heaters in exhaust stack 28,000 28,000 28,000 14,000 14,000 14,000
3. Circulacing Water System
A. Structures
1. Qrib house
4. Subatructure
b. Superstructure
c. Steel
d. Miscellaneous 679,000 679,000 681,000 85,000 693,000 709,000
2, Dredging
-3. ILitake flume or forebay
4. Seal well
5. Dischavge f£lume !
6. Outfall H
B. Crib house equipment (erected)| !
1. Traveling screans 3
2, Bcreen wash pumpa 1
3. Screen wash piping 140,000 141,000 142,000 §43,000 145,000 150,000
4. Chlorination equipment
5. Chlorine handling
C. Cirgulating water piping 674,000 676,000 680,000 £86,000 700,000 726,000
D. Circulating water pumps
1. Pumps 337,000 336,000 342,000 £49,000 362,000 388,000
2. Motors 193,000 195,000 197,000 200,000 208,000 223,000
3. Erection 25,800 25,900 26,100 26,300 26,900 28,000
4. Feed Water Heaters
A. L=P closed hesters 256,000 152,500 154,000 71,500 75,000  meee-ee
B. H-P closed heaters 312,500 280,500 136,000 118,000 mmm—— 119,000
C. Deaeracting heater 231,000 222,500 216,200 10,800 205,600 -------
D. Insulation
1. Closed heaters 12,700 3,600 5,600 2,400 EEEELET]
2. Deaerators 17,000 16,400 15,900 15,500 15,300
E. Btructural work
1. For closed heaters 21,000 14,000 7,000 7,000 mmmmees eeeeeao
2. For dezerators 49,200 47,000 45,‘200 43,800 43,000 —--—---
5. Boiler Fead Pumps
A. Pumps and base plates 345,000 313,000 297,000 ¢77,000 269,000 257,000
B. Fluid drive 161,000 161,000 161,000 (28,000 128,000 128,000
C. Motors 363,000 346,000 322,000 504,000 290,000 287,000
B. Erection 31,100 20,800 27,500 125,900 25,300 24,400
E. Fourdation for pumps 7,300 6,700 6,400 1 6,000 5,800 5,600
|
6. Condensate Pumps
A. Pumps 99,000 66,500 67,000 i 50,000 53,000
B. Motors 67,200 36,900 37,500 | 24,100 25,300
C. Erection 8,500 7,800 7,900 [ 7,300 7,600
7. Piping and Insulation
A. Extraction steam 332,000 295,000 242,000 p10,000 133,500 79,000
B, Heeter vents and drains
€, Feed water piping 225,100 222,500 147,300 147,300 89,100 172,600
D. Condensate piping
1. From condensace pumps
through L-P hsﬂtz"]-: 161, 300 113,300 113,300 103, 200 103,200 =memmen
2. To deaerator and B.F.
4
E. Math steam 28,500 28,500 25,600 | 25,600 25,600 25,600
i
8. Demineralizing Equipment ;
and Conensatt Storeps Tanks 229,000 216,000 205,600 196,900 190,000 188,000
9. Electrical 199,600 191,800 187,200 h81,800 180,800 154, 600
10, Turbine Room Bullding 178,000 178,000 178,000 178,000 178,000 178,000
Total Items 1-10 23,427,050 23,062,550 22,746,950 22,%5!.3,000 22,385,500 22,348,550
Total Constant Coat 7,242,500 7,242,500 7,242,500 7,242,500 7,242,500 7,242,500
Total Turbine Plant Cost 30,669, 530 30,305,050 29,989,430 29,785,500 26,628,000 29,591,050
2 000
I1. Piping In Containment Vessgel 566,500 492,500 495,000 495,000 444,000 443,
Crand Total 31,236,050 30,797,550 30,484,430 30,280,500 30,072,000 30,034,050
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TABLE 12.5 (Continued)
SUMMARY OF COST DATA
1200 PSIA, 667 F THROTTLE STEAM
{100 ¥ SUPERHEAT)
500 MWe IMDIRECT CYCLE TURBINE PLANT
Heater Arrangement [ 5 4 3 2 I
1. Turbine Genexator and Accessories
A. Tuxbine geaerator unit 13,050,000 13,050,000 13,050,000 131050,000 13,050,000 13,050,000
B. Turbine generator erection 560,000 560,000 560,060 560,000 560,000 560,000
C. Reserve exciter < >
P. Turbine foundation 280,000 280,000 280,000 280,000 280,000 280,000
2. Condensers
4A. Shells and sccesscries
B. Dry vacuum pumps } 1,320,000 1,323,000 1,342,000 1,370,000 1,407,000 1,490,000
C. Tubes 440,000 945,000 957,000 975,000 999,000 1,045,000
D. Steam jet air equipment 19,250 19,250 19,250 17,500 17,500 33,250
B. Erection 220,000 221,000 225,000 227,000 232,000 245,000
F. Deaeration - Hot well of NONE > 67,100
cond.
G. L-F hesters in exhaust atack 28,000 28,000 28,000 14,000 14,000 14,000
3. Circulating Water System
A, Structures
1. Crib house
a, Substructure
b. Bupergtructure
c. Bteel
d, Miscellaneous . .
2. bredging 666,000 668,000 670,000 674,000 680,000 693,000
3. Intake flume or forebay
4, Seal well
5. DMscharge flume
6. Outfall
B. Crib house equipment (erectad) i
1. Traveling screens F
2. Screen wash pumpa
3. Screen wash piping 137,000 137,000 138,000 139,000 141,000 145,000
4. Chlorination equipment
5. Chlorine handling
€. Circulating water piping 653,000 656,000 660,000 666,000 676,000 693,000
D, Cireulati: ter
1. Pumps 78 Wuter pusps 17,000 319,000 323,000 529,000 340,000 362,000
2. Motore 182,000 183,000 185,000 iL89,000 195,000 208,000
3. Erection 25,000 25,100 25,300 25,500 26,000 26,900
4. Feed Water Heaters
A. L-P closed heaters 228,500 139,000 140,000 66,000 69,000 ===mmn-
B. H-P ¢losed heaters 287,000 259,000 125,000 110,000 e 119,000
C. Deaeraring heater 215,000 208,800 203,800 99, 800 132,400 mm—————
D st 11,200 9,300 5,100 2,700
1. Cloaed heaters + > » mmmmm== e
2. Deasevators 15,800 15,400 15:000 ! 14, 700 9,800 P
E. Strucrural k I
L. Tor closed heatars 21,000 14,000 7,000 | 7,000 S ——
2. For deasracors 45,000 43, 400 M,VDDD i Hl,000 29,500 m———
Boiler Feed Pumps ;
A. Pumpa ond bage plates 304 279,000 268,000 bs2,000 245,000 236,000
B. Fluid drive 161,000 161,000 161,000 128,000 128,000 128,000
¢. Motors 362,000 346,000 325,000 p08,000 293,000 492,000
p. Brection 28,000 26,000 25,200 1 24,000 23,300 2,800
E. Foundation for pumps 6,500 6,100 3,800 © 5,500 3,400 35200
6. Condensate Pumps
A, Pumps 87,500 59,000 60,500 | 46,000 43,000 et
B. Motors 60,100 33,500 34,000 © 22,300 23,200 memeeeee
€. Brection 7,700 7,100 7,200 : 6,700 7,000 s
« Piping and Insulation :
A. Extraction stean 332,800 295,000 242,000 510,000 133,500 79,000
B. Heater vents and drains
G. Feed water piping 241,800 241,800 153,900 153,900 96,100 186, 300
D. Condensate piping ;
1. From condensate pumps .
through L=F heaters. 108,900 92,200 92,200 ‘92.500 92,500 = msmeemaa
2. To deaetator and B.P. i
i
E. Moin sreem 32,700 32,700 18,000 18,000 18,000 18,000
+ Demineralizing Equipment 3
and Condensate Storage Tanks 203,000 199000 185,000 iBD.OOD 175,000 173,000
9. Elestrtesl 196,000 188,700 184, 800 180,200 178,700 152,400
10. Turbine Room Building 89,000 89,000 89,000 jas,ooo 89,000 89,000
Total Items 1-10 21,435,950 21,153,350 20,852,050 20,472,800 20,413,900 20,418,950
Tokal Constant Cost 7,242,500 7,242,500 7,242,500 7.;42.,500 7,242,500 7,242,500
Tetal Turbine Plant Cost 28,678,450 28,395,850 28,094,550 27,§15,300 271,656,400 27,661,450
11, Piping In Contzinment Vessel 407,000 407,000 418,500 §18.500 418,500 418,000
Grand Total 29,085, 450 28,802,850 28,513,050 28,333,800 28,074,900 28,079,450




TABLE 12.5 (Continued)
SUMMARY OF COST DATA
1200 ¥$IA, 767 F THROTTLE STEAM
{2060 F SUPERHEAT)
500 MWe INDIRECT CYCLE TURBINE PLANT
Heater Arrangement & 3 G 3 Z I
1. Turbine Generator and Accessoriss
A. Turbine gewerator unit 12,330,000 12,330,000 12,330,000  1p,330,000 12,330,000 12,330,000
B. Turbine generator erection 500,000 500,000 500,000 500,000 500,000 500,000
C. Reserve exciter < CONSTANT
D. Turbine foundation 230,000 230,000 230,000 230,000 230,000 230,000
2. Condensers
A. Shells and accessories 1,263,000 1,250,000 1,275,000 1,300,000 1,340,000 1,418,000
B. Dry vacuum pumps
G. Tubes 884,000 895,000 906,000 929,000 %56,000 1,008,000
D. Steam jet air equipment 19,250 19,250 19,250 17,500 17,500 33,250
E. Brection 211,000 213,000 215,000 219,000 225,000 234,000
F. Denaeration - hot well of HONE > 63,000
cond.
G. L-P heatera in exhaust stack 28,000 28,000 28,000 14,000 14,000 14,000
3. Circulating Water System
A. Structurea
1. Crib house
4, Substructure
b. Suparstructure
¢, Sreel 655,000 $57,000 660,000 664,000 670,000 680,000
d. Miscellaneous
2. Dredging
3, Intake flume or forebay
4. Seal well i
5. Discharge flume :
6. Cutfall !
B, Crib house equipment (erected)
1. Traveling screens
Z. Screen wash pumps
3. Screen wash piping 133,000 134,000 135,000 136,000 138,000 141,000
4. Chlorinarion equipment
5. Chlorine hendling
C. Circulating water piping 635,000 638,000 643,000 650,000 660,000 678,000
D. Circulating water pumps
1. Pumpa 198,000 302,000 306,000 313,000 323,000 341,000
2. Motors 171,000 173,000 ‘176,000 180,000 185,000 196,000
3. Erection 242,000 244,000 246,000 249,000 253,000 260,000
4. Feed Vater Heaters
A. L-P closed heaters 213,000 130,000 131,000 62,500 65,000 m——————
B. H-P closed heaters 267,000 244,000 118,000 105,000  —-o-ee—- 106,500
€. Deaerating heater 205,000 199,800 131,700 129,200 127,300 —memeee
D. Insulation
1. Cloeed heaters 10, 400 7,800 4,800 2,000 meeeee- et
2, Deasratoras 15,200 14,900 9,800 9,600 9,400 me-mm---
E. Structural work
L, For closed heaters 21,000 14,000 7,000 7,000
2. For deaerators 42,400 41,000 29,300 i 28,3500
5. Boller Feed Pumpa ' 1
A. Pumps and base plates 279,000 257,000 249,000 ;235,000 231,000 223,000
B, Fluid drive 161,000 161,000 128,000 i 128,000 128,900 128,000
C. Motore 326,000 314,000 296,000 . 282,000 273,000 271,000
D. Brecciom 26,000 24,500 23,700 t22,700 22,300 21,800
£. Feundation fer pumps 6,000 5,600 5,500 5,200 5,100 5,000
6. Condensate Pumps
A. Pumps 79,000 55,500 56,000 43,500 45,000
B. Motora 54,500 31,100 31,500 21,100 21,9900
C. Erection 7,100 6,600 6,700 6,400 6,600 mmmm-aa
7. Piping and Insulation
4. Extraction steam _} 332,000 292,500 242,000 | 210,600 133,500 79,000
B. Beater vents and drains :
€. Feed water piping 241,800 194, 800 153,900 i 153,900 96, LOO 186, 30¢
D. Condensate piping i
1. From condensate putps i
through L-P henc:rgf 108,900 92,200 92,200 ' 92,500 92,500 mme=e--
2. To deaerator aad B.F, i
ump sucti
E. u“ﬁ .l:e.:t en 61,800 61,800 55,300 51,100 51,100 51,100
8. Demineralizing Rquipment
and condensn:E 52“:‘;:' Tanks 188,000 180,000 173,000 165,000 165,000 163,000
9. Blectrical 185,300 179,400 176,200 172,500 171,900 145,300
10, Turbine Room Buildleg ~ =e=s=== —meesss momoees 0 ceeees e wom———
Total Ttems 1-10 20,409,950 20,120,750 19,789,850 1%,667,200 19,514,100 19,506,250
Total Constant Cost 7,242,500 7,242,500 7,242,500 T424%,500 7,242,500 7,242,500
Total Turbine Plant Cost 27,652,450 27,363,250 27,032,350 36,909,700 26,756,600 26,:;2,;:2
11. Piping In Containment Vessel 547,000 525,000 499,500 493,000 493,000 ,
Grand Total ooe 28, 199:450 27,888,250 27,531,850 27,402,700 27,249,600 27,241,750
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TABLE 12.5 (Continued)

SUMMARY OF COST DATA
1200 PSIA, 867 F THROTTLE STRAM
. {300 F SUPERHEAT)
500 MWe INBIRECT CYCLE TURBINE PLANT

Heater Arrangement 3 ] i .Y 3 F 1
L. Tyrbine Ganerator and Accessorias
A Turbine aenerator unit 12,330,000 12,330,000 12,330,000 | 12,330,000 12,330,000 12,330,000
#. Tutbine generator erection 5'5!0.000 540,000 540,000 540,000 540,000 54(_),0‘10
C. Reserva exciter * INSTANT >
D. Turbine foundation 280,000 280,000 280,000 280,000 280,000 280,000
2. Condensera
- gg;li:c::: sccessories } 1,163,000 1,180,000 1,195,000 | 1,210,000 1,250,000 1,314,000
C. Tubea 830,000 840,000 850,000 564,000 895,00 942,000
D. Steam tfat air equipment 19,250 19,250 19,250 17,500 17,500 33,500
E, Erection 201,000 203,000 205,000 207,000 211,000 222,000
P. Deaeration - hot well of HONE > 59,200
cond.
G. L-P heaters in cxhaust stack 28,000 28,000 28,000 14,000 14,000 14,000

3. Circulating Water Systen
A. Structures
L. Crib house
a. Subscructure
b. Superstructure
€+ Steel
d. Miscellanecus 644,000 646,000 648,000 652,000 857,000 867,000
2. Dredging
3. Intake flume or forebay
4. Seal well
5. Discharge flume
6, Oucfall
B. Crib house equipmenc {erected)
1. Traveling screens

2. Screen wash pumps 129,000 ' 130,000 131,000 132,000 134,000 137,000
3. Screen wash piping r
4. Chlerination equipment
5. Chlorine handling
€. Circulsting water piping 616,000 619,000 623,000 629,000 638,000 656,000
D. Circulating water pumps
1. Pumps 280,000 283,000 v 286,000 292,000 302,000 318,000
2. Motora 161,000 162,000 164,000 168,000 173,000 182,000
3. Erection 23,500 23,700 23,800 24,000 24,400 25,100
4. Feed Water Heaters
A. L-P closed heaters 1g9,500 122,500 123,590 59,000 61,900 memme—-
B. H-F closed heaters 247,500 231,000 112,500 100,500 —————— 102,500
C. Deaerating heater 133,000 129,400 126,600 124,100 122,800 -———e——
D. Insulation
1. Closed heaters 9,500 7,500 4,500 1,900  emmem- = mmmme—-
2, Deserators 9,900 2,600 9,300 9,100 9,000  wewemee
B. 8tructursl work
1. Por ¢losed heatora 21,000 14,000 7,000 7,000 ————— [
2, For deaevatérs 30,000 28,500 27,700 27,000 26,500 —————
5. Boiler Feed Pumps i
A. Pumps and base plates 260,000 242,000 233,000 | 221,000 219,000 212,000
B. Fluid drive 128,000 128,000 128,000 | 128,000 128,000 128,000
C. Motors 298,000 288,000 214,000 262,900 253,000 252,000
D. Erection 24,600 23,200 22,500 21,600 21,400 20,900
E. Foundation for pumps 3,700 5,300 5,200 . 4,900 4,900 4,800
6. Condendate Pumps
A. Pumpe 73,500 51,500 §2,000 40,200 42,000
B. Motors 50, 800 29,000 29,400 21, 800 20,500
€. Erection 6,600 6,200 6,300 6,000 6,200
7. Piping and Insulation ‘
A. Extrdction steam 331,000 283,300 242,000 | 184,000 125,900 79,000
B. Heater vents and drains !
G. Feed water piping 194, 300 194,800 153,900 ! 153,900 96,100 186, 300
D. Condensate piping |
1. From condensate pumps !
through L~F heaters. 108,500 92,200 92,200 ; §5, 800 83,400  ~-meem-
2. To deaerator snd B.F¥. !
pump auction i
E. Main gteam 70,800 70, 800 70,800 ; 70,800 70,800 70,800
8. Demineralizt Equi, €
and Condenu:g s:qrr;:n'rm. 175,000 169,000 162,000 ‘ 158,000 156,000 155,000
9. Rlectrical 176,800 171, 400 168, 800 ‘ 165,900 165,100 136,200
10. ‘furbine Room Building 178,000 178,000 178,000 J 178,000 178,000 178,000
Total Items 1.10 19,077,650 19,750,350 19,552,250 !10,300,000 19,255,500 19,246,300
Total Conatant Cost 7,242,500 7,242,500 7,242,500 | 7,242,500 7,242,500 74242,500
Totel Turbine Plant Cost 27,220,130 27,001,830 26,794,750 :26,631,500 26,498,000 26,488,800
1l. Piping In Containment Vesael 576,500 576,500 572,500 | 572,500 572,500 572,500
Grand fotal 27,796,650 27,578,350 27,367,250 127,205,000 27,070,500 27,061,300
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TABLE 12.5 (Continued)
SUMMARY OF COST DATA
1200 PsIa, 967 F THROTTLE STE&M
{400 F SUPERHEAT)
500 MWe INDIRECT CYCLE TURBINE PLANT
Heater Arrangement [ 5 i K] ] T
1. Turbine Generator &nd Acceasories
i. Turbine gemerstor unit 12,650,000 12,690,000 12,690,000 1P, 690,000 12,690,000 12,690,000
B. Turbine generator erection 540,000 540,000 540,000 540,000 540,000 540,000
C. Reserve exciter “— CONSTART —»
D. Turbiwe foundstion 280,000 280,000 280,000 280,000 280,000 280,000
2. Condensers
A. 8Shells and accessorles 1,100,000 1,113,000 1, 130,000 1,158,000 1,189,000 1,245,000
B. Dry vacuum pumps e Lo P P P e
C. Tybes 782,000 790,000 800,000 820,000 845,000 840,000
D. Steam jet air equipment 19,250 19,250 19,250 17,500 L7,500 17,500
E, Erection 193,000 194,000 195,000 199,000 203,000 212,000
F. Deseration - hot well of NONE. 56,000
cond,
G. L-F heacers in exhaust stack 28,000 28,000 28,000 14,000 14,000 14,000
3. Circulating Water System
A. Structures
1. cxib house
a. Substructure
b. Superstructure
¢. Bteel
d. Miscellaneous 634,000 636,000 638,000 642,000 647,000 656,000
2, Dredging
3, Intake flume or forebay
4. Seal well
5. Discharge £lume
6. Qutfail
B. GCrib house equipment {erected)
1. Traveling screens
2. Screen wash pumps
3. Screen wash piping 126,000 127,000 128,000 | 128,000 L30,000 133,000
4. Chlorination equipment g
5. Chlorine handling
C. Circuleting water piping 598,000 602,000 607,000 611,000 621,000 636,000
D, Clrculating water pumps
1. Pumps 263,000 266,000 » 270,000 275,000 284,000 300,000
2. Motors 151,000 153,000 155,000 158,000 163,000 172,000
9. Erection 22,800 22,%00 23,100 23,300 23,700 24,300
4. Feed Water Heaters
A, LiP closed heatetrs 187,000 117,000 118,000 56,500 58,500 mmwmaa
B. E-P closed heaters 239,000 221,000 108,000 96,500 e==--ue 99,500
¢. Deaeracing heater 128,000 124,500 121,900 119,800 118,700 -------
D. Insulacion
1. Closed heaters 8,900 6,900 4,200 1,800  mmeeeem mmemeee-
2. Deaerators 9,500 9,200 9,000 §,800 8,700  meemem-
E. Strugtursl werk
1. Por closed heaters 21,000 14,000 7,000 7,000 mmmeem-
2. For deaerdtors 28,100 27,100 26,300 25,800 25,400
5. Boiler Feed Pumps '
A. Pumps and base plates 244,000 229,000 221,000 212,000 208,000 203,000
B. Fluid deive 128,000 128,000 128,000 128,000 128,000 128,000
C. Motors 277,000 268,000 255,000 243,000 237,000 236,000
D. Brection 23,400 22,200 z1,600 20,900 20,600 20,200
E. Foundation for pumps 5,400 5,100 4,900 4,700 4,700 4,600
6. Gondensate Pumps H
A. Pumps 68,000 48,500 48,300 42,000 39,500
B. Motors 4F, 400 27,200 27,600 ‘ 18,800 19,500
€. Erection 6,100 5,800 5,900 " 5,700 5,500
. Piping and Insulation \
A. Extraction steam } 327,500 283,000 242,000 | 184,000 125,900 79,000
B, Heater vents and draina ‘
¢, Feed water piping 194, 800 194,800 153,900 153,900 96, 100 186,300
D. Condensate plping
1. From condensate pumps
through L-F heaters. 102,000 85,500 83,400 83,400 83,400  ===eme-
2. To deaerator and B.F.
pump Buction
E. Maln stesm 82,890 82,800 82,800 82,800 82,800 82,800
. Demineralizing Equipment
and Condenaate Storage Tanks 166,000 159,000 155,000 151,000 149,000 148,600
9. flecerical 168, 400 164, 800 162,700 159,700 159,600 133,300
10, Turbine Beom Building 178,000 178,000 178,000 178,000 178,000 178,000
Total Items 1-10 20,061,350 19,862,550 19,668,050 19,539,500 19,387,500 19,313,500
Total Constant Cost 7,242,500 7,242,500 7,242,500 7,242,500 7,242,500 7,242,500
Total Tuzbine Plant Cost 27,303,850 27,105,050 26,910,550 | 26,782,400 26,630,000 26,556,400
il. Piping In Containment Veasel 606, 500 606, 500 603,500 603,500 603, 500 602,500
Grand Total 27,910,350 27,711,550 27,514,050 27,383,900 27,233,500 27,158,900




TABLE 12.5 (Continued)

SIMMARY OF COST DATA
1000 PSIA, 345 F THROTTLE STERAM
{SATURATED STEAM)
300 MWe INDIRECT CYCLE TURBINE PLANT

Heater Arrangemant 6 3 3 3 F 1
1. Turbine Genarator and Accessories
A, Turbine generator Umit 14,530,000 14,530,000 14,530,000 [14,530,000 14,530,000 14,530,000
B. Turbine generator erection 560,000 560,000 560,000 560,000 560,000 560,000
C. Raserve exciter € CONSTANT
D. Turbine foundation 280,000 280,000 280,000 280,000 280,000 280,000
2. Condensers
‘;: g:;it:c::: ;f;;:”“" } 1,455,000 1,475,000 1,500,000 | 1,530,000 1,576,000 1,690,000
GC. Tubes 1,035,000 1,045,000 1,066,000 1,087,000 1,118,000 1,205,000
D. Steam jet air equipment 19,250 19, 250 19,250 17,500 17,500 31,500
E. Erecticon 238,000 242,000 245,000 249,000 256,000 270,000
F. Deneration - hot well of NONE > 76,190
cond,
G. L-P heaters in sxhaust stack 28,000 28,000 28,000 14,000 14,000 14,000

w

Circulating Water System
A. Structurss
1. Crib house
2, Bubstructure
b. Bupsrattucture
¢. Btael
d. Miscellapscus £56,000 689,000 692,000 697,000 704,000 720,000
2. Dredging
3, Intake flume or forebay
4. Seal wall
5. Discharge flume
6, Outfall
B. Crib house equipmant (eractad)
1. Traveling scresns
2. Screen wash pumps
3. dcreen wash piping 143,000 144,000 145,000 146,000 149,000 154,000
4. Chlorinacion equipment
5. chlorine handling

C. Circulsting water plping 688,000 692,000 698,000 [ 706,000 718,000 745,000
D. Circulating water pumps i
1. Pumpa 350,000 355,000 360,000 | 368,000 380,000 406,000
2. Motors 201,000 204,000 207,000 212,000 218,000 234,000
3, Ersction 26, 400 26,500 26, 800 27,100 27,600 28,700
4. Feed Water Heaters
A. L-F closed heacera 251,000 156,000 158,000 75,000 79,000  ~em-ee-
B. H-P closed heaters 290,500 259,000 118,000 104,500 sl 118,000
C. beaeracing heater 229,400 221,800 215,000 210,600 209,000 emeem--
D+ Insulacion
1, Closed heatera 12,200 9,200 5,300 2,100 ————---
2. Deasrators 16,900 16, 300 15,800 15,500 15, 400
E. Btructursl work
1. For closed heatars 21,000 14,000 7,000 7,000 mmmmeaa e -
2, For deaerativs 48, 800 46,800 45,000 43,800 43,400 mm————
5. Boiler Feed Pumps
&. Pumps and base plates 209,000 194,000 180,000 176,000 173,000 165,000
B. Fluid drive 128,000 128,000 128,000 128,000 128,000 128,000
C. Mocors 308,000 296,000 275,000 265,000 255,000 252,000
D. Etection 26,900 25,000 24,000 23,000 22,600 21, 600
B. Foundation for pumpa 7,100 6,600 6,300 6,000 3,900 3,800
6. Condensate Pumps
4. Puaps 100,000 67,500 68,000 51,500 55, 500
B. Hotors 59,100 35,500 35,900 24,700 26,100
C. Erection 8,600 7,900 8,000 7,500 7,900
7. Piping and Insulatiom
A. Extraction sceam
B. Heater vents and drains } 318,000 281, 500 228,500 210,000 133,500 71,400
C. Peed water piping 198, 100 198, Lo0 125,200 125,200 79,500 147,300

D. Condensate piping
1. From condensate pumps
through L-P heatars. 161, 300 113,300 113,300 103,200 103,200 = r——
2. To deaerator and B.F.
pump suction

E. Main steam 35, 200 13,900 31,000 28,500 28, 500 28,500
8. Demineralizing Equipmant

and Condensste Storsge Tanks 226,000 214,000 203,000 196,000 194,000 189,000
9. Electrical 188,700 182,900 179,200 176,300 176,100 149, 600
10. Turbine Room Building 178,000 178,009 178,000 178,000 178,000 178,000

Total Items 110 23,261,450 22,579,050 22,704,550 [22,581,000 22,451,700 22,398,500

Total Conmstant Coat 7,242,500 7,242,500 7,242,500 7,242,500 7,242,500 7,242,500

Total Turbime Plant Cost 30,503,850 30,221,550 29,947,050 ]20,823,500 29,704,200 29,641,000
11. Piping In Containment Vessel 474,000 414,000 384,000 | 378,000 375,000 478,000

Grand Total 30,977,950 30,635,550 30,331,050 130,201,500 30,079,200 30,019,000
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TABLE 12.5 {Continued)

SUMMARY OF COST DATA

1000 PSIA, 645 P THROTTLE STEAM

(100 F SUPERHEAT)

500 MWe INDIRECT CYCLE TURBINE PLANT

N

(=3

9.
10,

11,

Heater Arrangemant [) 5 & 3 T T
1. Turbine Generator and Accessories
A. Turbine generator unit 13,050,000 13,050,000 13,050,000 13,050,000 13,050,000 13,050,000
B. Turbine generator eraction 560,000 560,000 560,000 560,000 560,000 560,000
C. Reserve exciter <€ CONSTA >
D. Turbine foundation 280,000 280,000 280,000 280,000 280,000 280,000
. Condensers
5 ::;lt:c;:i ;::;:"'*" :} 1,370,000 1,380,000 1,395,000 1,420,000 1,460,000 1,563,000
¢. Tubes 975,000 978,000 992,000 1,012,000 1,035,000 1,112,000
D. Steam jer aly squipment 19,250 19,250 19,230 17,500 17,500 31,500
B. Brection 228,000 230,000 231,000 234,000 240,000 254,000
F. Deaaration = hot well of HONE > 70, 6400
cond,
G. L-P heaters in exhaust stack 28,000 28,000 28,000 14,000 14,000 14,000
Circulating Water System
A. Structures
1. Crib house
&. Substructure
b. Superstructure
<. Steel
d. Mizcellaneous 674,000 675,000 678,000 681,000 687,000 702,000
2. Dredging
3. Intake flume or forabay
4, Seal well
5. Diacharge flume
6. Qutfall
B. Orib house oquipment (erected)
1. Traveling screens
2. Screen wash pumps
3. 8Screen wash piping 139,000 139,000 140,000 141,000 143,000 148,000
4. Chlorination equipment
5. Chlorine handling p
C. Circulating water piping 667,000 669,000 673,000 679,000 688,000 714,000
D. Circulacing water pumps
1. Pumps 330,000 332,000 336,000 342,000 351,000 377,000
2. Motors 189,000 191,000 193,000 196,000 202,000 216,000
3. Brectien 25,600 25,700 25,800 26,000 26,400 27,500
Feed Water Heaters
A. L-F closed heatars 227,000 143,500 145,000 69,000 71,500 smmmweee
B. R-P closed hesters 263,500 236,500 109,500 98,500 mmm—— 109,000
C. Deaerating heater 215,000 208,600 203,800 200, 400 134,000 esmsee-
D. Insulation
1. Closed heatars 10, 900 8,700 4,800 1,900 ——
Z. Deaerators 15,800 15,400 15,000 14,800 10,0060
E. Structurdl work
1. For closed heaters 21,000 14,000 7,000 7,000 s==-uve  mssmams
2. Por deaeratirs 45,000 43,400 4‘2:200 41,400 30,000  wmeeee-
. Boiler Peed Pumps
A, Punps and base plates 188,000 176,000 169,000 162,000 159,000 - 152,000
B. Fluid drive 161,000 128,000 128,000 128,000 128,000 128,000
t. Motors 319,000 305,000 288,000 276,000 266,000 260,000
D. Erection 24,500 23,000 22,200 i 21,300 21,000 20,000
E. Foundatiocn for pumps 6,500 5,900 5,800 1. 5,600 5,500 5,200
Condensacs Pumps
A. Pumps 48,300 61,000 61,300 i 47,000 49,500
B. Motors 53,000 32,300 32,700 L 22,900 23,800
C. Brection 7,700 7,200 7,300 6,900 7,200
Piping and Insulation
A. Extraction steam
3. Heater vents and drains } 318,400 281,300 228,300 210,000 133, 500 71,
€. Poed water piping 202,500 202,500 153,900 131,500 96, 100 157,500
b. Cendensate piping
1. From condensate pumps
through LeP heatars. 108,900 92,200 92,200 92,500 92,500 ~ecuane
2. To demerator and B.F.
pump suction
E. Main steam 24,100 22,500 22,500 22,500 22,500 22,500
Demineralizing Equipment
and Condensate Storage Tanks 20,300 193,000 185,000 181,000 177,000 173,000
Rlectrical 187,500 181,600 178,400 175,100 174,300 147, 600
Turbine Room Bullding 89,000 89,000 89,000 89,000 89,000 89,000
Total Ivems 1-10 21,131,950 21,027,750 20,792,350 20,656,800 20,444,300 20,454,600
Total Constant Cost 7,242,500 7,262,500 7,242,500 , 242,500 7,242,500 7,242,500
Total Turbine Plant Cost 28,374,450 28,270,25¢ 28,034,850 27,899,300 27,686,800 27,697,100
Flping In Containment Vesael 404, 500 385,000 436,500 | 436,500 436,500 360,500
28,778,950 28,655,250 28,471,350 28,335,800 28,123,300 28,057,600

Grand Total
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TABLE 12.5 (Continued)

SUMMARY OF COST DAT4
1000 PSIA, 745 F THROTTLE STEAM
{200 F SUPERHEAT)
500 MWe INDIRECT CYCLE TURBINE PLANE

Heater Arrangement [ 3 4 3 2 T
1. Turbine Generator and Accsmsories
A. Turbine generator unit 12,330,000 12,3%,000 12,330,400 12,330,000 12,330,000 12,330,000
B. Turbine generator ersction - 500,000 500,000 500, 500,000 500,000 500,000
€. Reserve exciter « TANT >
O. Turbine foundation 230,000 230,000 230, 230,000 230,000 230,000
2. Condensers
A. 8hells and 1
5 u:; v:c;m ‘°°‘:’°" o :} 1,260,000 1,%0,000 1,310,600 1,335,000 1,368,000 1,465,000
€. Tubes 911,000 924,000 933, 944,000 974,000 1,040,000
D. Stesm fet alr equipment 18,25C 19,250 19,350 17,500 17,500 31,000
E. Brection 217,000 219,000 220, 222,000 227,000 240,000
F. Deaération - hot wall of HONE ¥ 66,000
cond.
G. L-F heaters in exhaust stack 28,000 28,000 28,000 14,000 14,000 14,000

w

Circulating Water System
A. Structures
1. Crib houss
a, Substructurs
b+ Superstructure
¢, Bteel
d. Miacellaneous 661,000 663,000 665,000 668,000 £73,000 687,000
2. Dredging |
3. Intake flume or forahay i
4. Saal wall i
5. Phacherge flume :
6, Outfall
8. Crib bovse equipmenc (srecte
1, Traveling screans
2. Screen wash pumps i
3. Screen wash piping 135,000 135,000 136, 137,000 139,000 143,000
4. Chlorinacion squipment |
5. Chlorine handling

€. Circulacing watar piping 645,000 647,000 652,00 656,000 666,000 690,000
D. CGirculating witer pumps .
1. Pumps 308,000 311,000 315, 320,600 328,000 352,000
2. Motors 377,000 178,000 181, 184,000 189,000 202,000
3. Erection 24,500 24,800 24,900 25,100 25,500 26,400
4. Pesd Watar Haaravs
A L=P closad heaters 209,500 133,300 135,000 64,000 67,000 mrmmm—-
B. B-P closed heatars 245,300 222,800 103, 5p0 93,300 - 105,000
C. Pescrating heater 205,000 199,600 132,100 130,100 128,800 2 -eoe---
D. Insilagion
1. Clesed heaters 10,000 7,500 4,400 1,800 -
2, Damerators 15,100 14,800 9,800 9,600 9,500
E. Structural work
L. Yor closed heaters 21,000 14,000 7,000 74000  memmmmm e -
2. For deaseridtors 42,400 45,000 . 29,400 28,800 28,400 [ER—
5. Boiler Faed Pumps !
A. Pumps and ::L plites 175,000 164,000 158,0p0 153,000 150,000 146,000
B. Pluid drive 128,000 128,000 128,0p0 128,000 128,000 128,000
C. Motors 290,000 279,000 262,0p0 254,000 245,000 244,000
D. Erection 22,800 21,500 20,900 20,200 19,900 19,400
E. Poundatioen for pumps 6,000 5,600 5,400 5, 200 5,300 5,000
6. Cond t.
A gy " T 80,500 56,000 55,500 44,000 5,000 mewson
B. Motors 43,500 30,000 30,300 21, 400 22, 200 JE—
€. Erection 7,100 6,700 s,spo 6,500 6,700 mm—m——
7. Piping and Insulation i
4. Exerection stesn 228,000 210,000 133,500 71,400
E. Heater vents and drains } 318,200 268,300 »op N ! '
€. Peed water piping 202,500 202,500 153,3p0 131,500 96,100 157,500
D. Condensate piping |
1. From condensace ] '
through Lep hgu::-“:? 108,900 92,200 92,3‘10 92,500 92,500 J——
2, To deserator and B.F, !
P suction .
E. minw::em 24,100 22,500 22,590 22,500 22,500 22,500
8. Demineridlizing Equipment !
and Comlennn:f Stnr:: Tanks 187,000 180,000 173,0?0 170,000 167,000 165,000
9. Electrical 177,800 172,900 1?0,21110 167,500 167,100 141,500
10. turbine'Room Building +
Total Items 1-10 19,990,650 319,771,350 19,473,050 19,343,700 19,216,500 19,221,700
Total Gonstant Cost 7,242,500 7,242,500 7,242, 7,242,500 7,242,500 7,242,500
Total Turbine Plant Cost 27,232,150 27,013,850  2§,715,5, 26,586,100 26,459,000 26,464,200
L1. Plping In Contsinmenc Vessel 441, 500 416,000 468, 500 468,500 468,500 392,000
Grand Total 27,674,650 17,429,850 27,184,050 27,054,700 26,927,500 26,856,200
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TABLE 12.5 (Continued)
SIMMARY OF COST DATA
1000 PSIA, 845 F THROTTLE STEAM
(300 F SUPERHEAT)
500 MWe INDIRECT CYCLE TURBINE PLANT
——..Hester Srrangement ] L) & 3 Z 1
1, Turbine Generstor snd Accessories
A. Turbine generator unit 12,330,000 12,330,000 12,330,000 1P, 330,000 12,330,000 12,330,000
B. Turbine generator erection 500,000 500, 000 500,000 500,000 500,000 500,000
C. Reserve exciter = CONSTANT >
D. Turbine foundatlon 230,000 230,000 230,000 230,000 230,000 230,000
2. Condensers
3 ::;Ii:c::: ;s:;:'“‘” } 1,200,000 1,210,000 1,227,000  },250,000 1,276,000 1,356,000
C. Tubes 860,000 866,000 876,000 890,000 910,000 964,000
D. Steam jer air equipmant 19,250 19,250 19,250 17,500 17,500 31,500
E. Brection 206,000 207,000 209,000 212,000 216,000 226,000
F. Deatration - hot well of HONE > 61,000
cond.
G. L-F heiaters in exhaust stack 28,000 28,000 28,000 14,000 14,000 14,000
3. Circulating Water System
A. Structures
1. Grib house
a. Bubstructure
b. Suparstrucrure
¢, Steel
d. Miscellaneous 651,000 652,000 653,000 656,000 661,000 672,000
2. Dredging
3, Intake flume or forebay
4. Seal well
5. Discharge fiume
6. Outfall
B. Crib house equipment (erected)
1. Traveling screens
2. Screen wash pumps X
3. Screen weeh piping 131,000 132,000 132,000 ¢ 133,000 135,000 138,000
4. Chlorination equipment :
5. Ghlorine handling |
C. Circulating water piping 626,000 630,000 631,000 637,000 644,000 663,000
D. Circulating water pumps
1. Fumpe 299,000 292,000 295,000 300,000 308,000 326,000
2. Hotors 167,000 168,000 170,000 172,000 177,000 187,000
3. Erection 23,900 24,000 24,100 24, 300 24,600 25,400
4. Feed Water Heaters
A, L=F closed heaters 197,000 126,000 127,000 61,000 63,000 [r—
5. H~P closed heaters 233,000 211,000 99,000 90,000 —m—neee 101,000
G. Deaerating hester 133,100 129,800 127,000 125,200 124,100  we==ee-
D. Insulation
1. Clogsed heaters 9,300 7,000 &, 200 L7 ==e-ee-
2. Deacratora 9,900 9,600 9,400 9,200 9,100
E., Structuradl work
1. For closed haaters 1,000 14,000 7,000 B 7,000 e ——rrwe
2. For deasratérs 29,800 28,600 27,800 | 27,300 27,000 mm——
5. Beiler Feed Pumps i
A. Pumps and base plates 164,000 155,000 150,000 ; 145,000 143,000 140,000
B. Fluld drive 128,000 128,000 128,000 128,000 128,000 128,000
C. Motors 266,000 255,000 243,000 | 234,000 226,000 227,000
B. Brectfon 21,5600 20,400 19,900 19, 300 19,000 18,600
B. Poundation for pumps 5,600 5,300 5,200 5,000 4,900 4,800
6. Condensate Pumps
A. Fumpa 74,500 52,500 53,000 | 41,000 43,000
B. Mototrs 44,900 28,000 28, 300 © 20,200 20,900
¢. Erection 6,700 6,300 6,400 I 6,100 6,300
7. Piping and Insutation ;
A. Extraction stesm
B. Hester vents and draine } 309,500 268,000 223,500 ! 206,000 132,300 71,400
C. Feed water piping 194,800 194,800 153,300 ' 131,500 96, 100 157,500
D. Condensate piping i
1. From condensate pumps ‘
through L-P heaters. 108,900 92,260 92,200 | 85,800 85,800 smmeen-
2. To desaeratoy and B.F.
pump auction
B. Main steam 66,500 66,500 61,800 61,800 61,800 61,800
B. Demiveralizing Equipment
and Cendensate Btorage Tanks 176,000 170,000 164,000 160,000 158,000 157,000
9. Electrical 170,200 165,800 163, 600 161,200 161, 100 135,100
10, Turbine Roow Buildieg  ===mwem oo —— [P -
Total Items 1-10 19,632,430 19,422,050 19,218,550 19,092,100 18,952,500 18,926,100
Total Constant Cost 7)242,500 7,242,500 7,242,500 7,242,500 7,242,500 7,242,500
Total Turbine Plant Cost 26,874,950 26,664,550 26,461,050 26,334,600 26,195,000 26,168,600
11. Piping In Containment Vessel 608,500 553,000 §00,000 §00,000 500,000 523,500
Grand Total 27,483,456 27,217,550 27,061,050 26,934,600 26,795,000 26,692,100
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TABLE 12.5 (Continued)
SIMMARY OF COST DATA
t000 PSIA, 943 F THROTTLE STEAM
(400 F SUPERHEAT)
500 MWe INDIRECT CYCLE TURBINE PLANT
Heater Arrengement 6 S 4 3 F 1
1. Turbine Generator and Accessorles
A. Turbine generator unit . 12,450,000 12,450,000 12,450,000 12,450,000 12,450,000 12,450,000
B. Turbine generator erection 540,000 540,000 540, 00D 540,000 540,000 540,000
C. Reserve exciter : CONSTANT >
D. Turbine foundation 280,000 280,000 280,00D 280,000 280,000 280,000
2. Gondensera
A. Shells and accessories 1,136,000  1;155,000  1,138,0 1,175,000 1,204,000 1,271,000
B. Dry vacuum pumps . £l B 1] ’ > ] 2 r » . 4]
C. Tybes 808,000 815,000 825,0 837,000 857,000 906,000
D. Bteam jet air equipment 19,250 19,250 18,2 17,500 17,500 17,500
E. Erection 196,000 198,000 200, 0 202,000 206,000 214,000
F. Deaeration ~ hot well of NONE > 57,200
cond,
G. L-P heaters in exhaust stask 28,000 28,000 28,00p 14,000 14,000 14,000
3. Circulating Water System
A. Structures
1. Crib house
a, Substructure
b. Superstructura
c. Steel
d. Miscellapeous 640,000 641,000 643,00p 645,000 650,000 659,000
2, Dredging i
3. Intake flume or forebay !
4. Beal well :
5. Discharge flume
6. Qutfall
B, Crib house equipment {eracte
1. Traveling screens
2. Screen wesh pumps )
3. Screen wash piping 128,000 128,000 129,000 130,000 131,600 134,000
4. Chlorination equipment I
5. Chlerine handling !
G. ClLrculating water piping 608,000 §10,000 616.00P 518,000 626,000 642,000
D. Circulating water pumpa |
1. Pumpa 272,000 274,000 277,00 282,000 290,000 305,000
2. Hotors 156,000 158,000 159,00 162,000 166,000 175,000
3. Erection 23,200 23,300 23, 40 23,600 23,900 24,500
4. Peed Water Heaters
A. LeP closed heatars 185,000 115,500 121,50 58,000 e w————
B, E-P ciosed heaters 221,500 202,000 95,0 86,500 97,000
C. Deaerating heater 128,200 124,900 12z, 119,900 wmm———
D. Insulation
1. Cloged heaters 8,800 6,600 3, 1,600 mmmm———
2. Deaerators 9,500 9,200 9,004 8,800 8, 800
E. Structurel work !
1. For closed heaters 21,000 14,000 7,000 7,000 . —=em--
2. For deaeratérs 28, 200 27,200 26,500 25,800 25, 800 eum—
3. Boller Fead Pumps !
A. Pumps and base platas 155,000 147,000 143,000 139,000 137,000 134,000
B. Pluid drive 128,000 128,000 128,00, 128,000 128,000 128,000
¢. Motors 245,000 236,000 225,000 217,000 212,000 213,000
D. Erection 20,500 19,500 19,00 18,500 18,300 18,000
E. Foundetfon for pumps 3,300 5,100 4,900 4,800 4, 700 4, 600
6. Condenaate Pumps ;
A. Pumpe 69,000 49,000 50,000 39,000 40,500
B. Motors 41,800 26,300 26,60 13,100 13,800
C. Erection 6,300 5,900 6,000 3,800 6,000
7. Piping and Insulation ‘
A. Extracction steam ‘
B. Heater vents and draina } 309,500 268,000 233'50F 206,000 132,200 71,400
C. Feed water piping 194,800 194,800 153,90p 131,500 96,100 157,500
D+ Condensate piping !
1. From condensate pumpa |
through L.P heatsre. 102,000 85,500 BS,SUb 83, 400 83,400  e-meee-
2. To deaeracer and B.F.
pump suction ‘
E- Main steam 85,100 86,100 86,100 86, 100 86,100 765,200
8. Demineralizing Equipment
and Condensate Storage Tanks 166,000 160,000 156,000 153,000 152,000 151,000
9. Electrical 163,500 159,700 157,800 155,700 155,600 129,800
10, Turbine Room Building 178,000 178,000 l?B,ODb 178,000 176,000 178,000
Total Items 1l-l0 15,757,450 19,571,850 19,373,950 19,248,600 19,119,700 19,047,700
Total Constant Cost 7,242,500 7,242,500 7,242,500 7,242,500 7,242,500 7,242,300
Total Turbine Plant Cost 26,999,950 26,814, 350 26,516.459 26,491,100 26,362,200 26,290, 200
11. Pipin nea 681,000 625,000 676,000 676,000 676,000 586,500
GrapnﬁgTEZQfo Fainment Vessel 27,630:950 27,439,350 27,292,450 27,167,100 27,038,200 26,876,700
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TABLE 12.5 (Continueg

STMMARY OF COST DATA
800 PSIA, 518 F THROTTLE STEAM
{SATURATED STEAM)
500 MWe INDIREGY SYCLE TURBINE. PLANT

Heatar Arrangement [] 5 [ 3 2 T
1. Turbine Gengrator snd Accessoriss
A. Turbine genetator unit 14,380,000 14,380,000 14,380,000 15,380,000 14,380,000 14,380,000
B. Turbine generator svection 560,000 560,000 560,000 560,000 560,000 560,000
C. Reserve exciter — OOMTAF! —
D. Turbine foundaticon 280,000 280,000 280,000 280,000 280,000 280,000
2. Condensera
A. 8hells and
A gr; L ;:;::'“‘“ } 1,535,000 1,555,000 1,570,000  [1,600,000 1,657,000 1,776,000
€. Tubes 1,080,000 1,100,000 1,115,000 1,140,000 1,190,000 1,280,000
D. Steam jet alr equipment 19,250 17,500 17,500 17,500 17,500 28,000
B. Brection 248,000 252,000 255,000 158,000 266,000 281,000
¥. Deaeration - hot well of HONE -» 80,000
cond.
G. L-F heaters in exhaust stack 28,000 28,000 28,000 14,000 14,000 14,000

3. Cireulating Water System
A. Structurea
1. Crib house
2. Substructure
b. Superstructure
c. Steel
d, Miscellanscus 697,000 699,000 702,000 707,000 714,000 733,000
. Dredging
. Intake flume or forebay H
. Seal well !
Discharge flume
out fall / !
B. Crib house equipment {erecte :
1. Traveling screens
2, Screen wash pumps )
3. Sereen wash piping 146,000 147,000 148,000 150,000 152,000 158,000
4, Chlorination equipment
5. Chlorine handling

aunpwn

p. Condensate plping
1. Prom condensate pumps !
through L-P heatews. 123,600 113,300 113,300 103,200 103,200 —————
2, To deaerator and B.F. !
pump guction

¢. Circulating water piping 705,000 716,000 716,000 724,000 135,000 767,000
D. Circulating water pumps
1. Fumps 168,000 372,000 - 378,000 386,000 397,000 429,000
2. Motora 213,000 214,000 218,000 222,000 228,000 247,000
3. Erectien 27,100 27,300 27,500 27,900 28,300 2%,700
4. Peed Water Heatars
4. L-F closed heatars 229,000 148,500 150,000 67,000 70,000 wmmm———
B. H-® closed heaters 253,000 231,000 110,000 77,500 m—————— 101,000
C. Deaeréting heater 227,600 220,800 216,000 211,800 209,800 mmwm——
D+ Insulation
1, Closed heaters 11,400 8,800 5,300 1,500 —hmm—— —————
2. Deserators 16,800 16,200 15,900 15,600 15,400 w=mmmee
E. Structural work !
1. For closed heaters 21,000 14,000 7,000 | 7,000 —————
2. For deaeratuors 48,300 46,500 45,100 : 44,000 43,500
. Boiler Feed Pumps i
A. Pumps and base plates 176,000 164,000 158,000 ; 151,000 148,000 143,000
B. Fluid drive 128,000 128,000 128,000 128,000 128,000 128,000
€. Motors 257,000 247,000 231,000 221,000 211,000 214,000
D. Erectilon 23,600 22,000 21,300 20,400 20, 100 19,500
E. Foundation for pumps 7,000 6, 500 6,300 6,100 5,900 5,700
6. Condensate Pups
A, Pumps 84,000 56,500 58,000 53,000 56,000
B. Motors 52,200 32,900 33,400 | 25,400 25,600
C. Ersction 8,600 8,000 8,100 7,800 8,000
|
7. Piping and Insulation .
4. Extraccion atean 357,000 308,000 253,500 | 216,500 172,500 81,400
B, Heater vents and drains ;
¢. Feed water piping 175,300 175,300 108,000 | 108,000 74,000 131,200

E. Main steam 35,400 34,500 33,800 32,600 32,200 31,600
. Demineralizing Equipment i
and Condensate sr_or‘P:G Tanks 223,000 212,000 205,000 - 198,000 195,000 192,000
9. Electrical 179,100 174, 700 172,500 - 170,200 170,100 145,600
10, Turbine Room Building 178,000 178,000 175,000 178,000 178,000 178,000
Total Itemm 1-10 23,006,250 72,888,300 22,653,500 . 22,504,000 22,486,100 22,413,700
Total Conatant Cost 7,242,500 7,262,500 7,242,500 7,242,500 7,242,500 7,242,500
Total Turbine Plant Cost 30,338,750 30,130,800 29,896,000 29,746,500 29,728,600 29,656,200
il. Piping In Containmenc Vessel 455,500 411,000 287,000 375,000 375,000 166,000
Grand Total 10,794,250 30,561,800 30,283,000 30,121,500 30,103,600 30,022,200




TABLE 12.5 (Continue

800 PSI4, 618 F THROTTLE STEAM
{10G F SUPERHEAT)
500 MWe INDIRECT CYCLE TURBINE PLANT

1
o
[t

Heater Arrangement [ 3 & 3 2 1

1. Turbine Generator and Accessorfes
A. Turbine generator wmie —  © 13,900,000 13,900,000 13,900,000 13,900,000 13,900,000 13,900,000
B. Turbine generator srection 560,000 560,000 560,000 560,000 560,000 560,000

C. Reserve exciter “ CONSTANT
D. Turbine foundation 280,000 280,000 280,040 280,000 280,000 280,000

2. Condensers
A. Shells and accessories } 1,439,000 1,450,000 1,465,0
o Tieyacoun punpe 1,024,000 1,031,000  1,060,0
D, Steam jet air equipment 19,250 17,500 17,5
E. Erection 236,000 238,000 240,01 243,000 248,000 262,000

F. Demeration - hot well of NONE * 73,600
cond, 23,000 28,000 28,040 14,000 14,000 14,000

G. L-P heaters in exhaust stack

1,487,000 1,520,000 1,635,000
1,060,000 1,081,000 1,155,000
17,500 17,500 28,000

oo 0o o

=

Circulating Water System
A, Seructures
1. Crib house
a. Subsktructure
b. Buperatructure
¢. Steel
ds Miscellaneous 683,000 685,000 687,040 691,000 696,000 712,000
2, Dredging
3. Lntake flume or forebay
4, Seal well
5. Dlacharge flume
6. Outfall
B. Crib house equipment (erected)
1, Traveling screens
2. Screen wash pumps ;
3. Sereen wesh plplng 142,000 142,000 143,000 144,000 146,000 151,000
4. Chlorination equipment f
5. Chlorine handling !

C. Circulating warer piping 683,000 686,000 690,040 697,000 704,000 731,000
D. Circulating water pumpa
1. Pumpa 346,000 348,000 352,040 338,000 366,000 344,000
2, Motors 197,000 199,000, 201,000 204,000 209,000 225,000
3. Erection 26,200 26, 300 26, 4Q0 26,700 27,000 28,200
4. Feed Water Haaters ’ .
A. L-P closed heaters 209, 500 136, 500 138,000 62,000 64,000 me————
B. H-P closed heaters 231,500 214,000 102,540 74,000 EReEE 95,000
C. Deserating heater 215,000 208,800 204,646 201, 800 200,000  mmmmee-
D. Insulation ;
1. Closed heaters 10,300 7,500 4,900 1,400 - -
2. Deaerators 15,800 15,400 15,100 14,900 14,800
E. Structural work |
1. Por closed heaters 21,000 14,000 7,000 7,000 ——— mmm——
2, For deaeratérs 45,000 43,400 42,4430 41,600 41,000 -———---
5. Boller Feed Pumps v |
A. Pumps and base platea 160,000 150,000 145,000 139,000 137,000 133,000
B. Fluid drive 128,000 128,000 128,000 128,000 128,000 128,000
C. Motors 247,000 266,000 252,00 241,000 232,000 235,000
D, Erection 21,600 20,300 19,7q0 19,000 18,800 18,300
E. Foundetion for pumps G, 400 6,000 5,50_0 5,600 5,500 5,400
6. Condensate Pumps y
A. Pumpa 79,500 51,000 51,500 48,000 50,300
B. Motors 47,300 30,100 30,500 23,500 24,400
C. Erection 7,300 7,400 7,500 7,100 7,400
7. Piping and Insulation ‘
A. Extraction steam } 352,000 308,000 253,500 210, 500 172,500 81,400
B. Heater vents and drains
C. Feed water piping 189,000 189,000 117, 3 ‘0 117,300 74,000 144,700

D. Condensate plping !
1. From condensate pumps :
through L-F haat::s? 408,300 92,200 92,2q0 92,500 00
2. .To deaerator and B.F.
pump suctfon

i
E. Main steam 23,500 23,500 21,100 21,100 21,100 21,100

|

8. Demineraliming Equipment !
and Condensate Storage Tanks 203,000 194,000 187,000 182,000 180,000 178,000
9. Electrical 179,800 173,000 172,60:0 170,300 169,700 144,800
10. Turbine Room Bullding 178,000 178,000 178,000 178,000 178,000 178,000
Total Iteme:1-10 22,273,450 22,049,300 21,806,100 21,667,800 21,579,700 21,511,500
Tocal Constant Cost 7,242,500 7,242,500 7,242,500 7,242,500 7,242,500 7,242,500
Total Turbine Plant Cost 29,513,950 29,291,800 29,048,600  28,$10,300 28,822,200 28,754,000
11. Piping In Containment Vessel 513,500 513,500 346,500 346,500 346,500 343,500

Grand Total 30,029,450 29,805,300 29,395,100 29,256,800 29,168,700 29,097,500
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TABLE 12.5 (Continued)
SIMMARY OF COST DATA
BOO PSIA, 718 P THROTTLE SYEAM
(200 F SUPERHEAT}
500 MWe INDIRECT CYCLE TURBINE PLANT
Heater Arrangemcnt & 5 4 1 3 F3 1
Turbine Geperator and Accegpories
1. Turblne generator unit 32,180,000 12,186,000 12,180,000 12,180,000 12,180,000 12,180,000
B. Turbine genmerator ervection 500,000 500,000 500,000 500,000 500,000 500,000
C. Reserve exciter e CONSTANT —_
D. Turbine foundation 230,000 230,000 230,000 230,000 230,000 230,000
Condengexs
A. ghella and accessories i:} 1,340,000 1,350,000 1,399,000 1,408,000 1,440,000 1,560,000
B, Dry vacuum pumpé
¢. Tubes 936,000 963,000 487,000 1,900,000 1,025,000 1,095,000
D. Steam jet air equipment 19,250 17,500 17,500 17,500 17,500 28,000
E. Erection 225,000 227,000 229,000 233,000 237,000 251,000
F. Deaeration - hot well of NOKE ——» 69,300
cond .
G. L-? heaters in exhaust stack 28,000 28,000 28,000 14,000 14,000 14,000
. Girculating Water System
A. Structured
1. Crib house
a. Substructure
b, Superstructure
c. Steel
d. Miscellanecus 671,000 672,000 674,000 679,000 684,000 695,000
2. Dredging
1. Intake flume or forebay
4, Seal weil
5, Discharge flume
6. Cutfall
B. Crib house equipment (erected)
1. Traveling screens
2. Screen wash pumps
3. Screen wash piping 138,000 138,000 133,000 141,000 142,000 147,000
4, Chlorination equipment !
5, Chlorine handling 1 .
G. circulacing water piping 661,000 662,000 667,000 675,000 684,000 709,000
p. Glreculating weter pumps
1. Pumps 324,000 325,000 333,000 338,000 346,000 372,000
2, Motors 185,000 186,000 189,000 153,000 198,000 212,000
4, Erection 25,300 25,400 25,600 25,900 26,200 27,300
. Peed VWater Heaters
A, L-P closed heaters 194, 500 128,500 129,500 59,000 60,500 —m———
B. H-P ¢losed heaters 216,500 201,500 96,500 71,500 —————— 91,000
G. Deacrsting heater 205,200 200,200 132,990 131,000 130,100 =0T -—
b. Insulatien
1. Closed heaters 9,500 1,300 4,500 1,300 e -
2. Deaerators 15,100 14,800 9,90 9,700 9,600  =mmTTTT
E. Structural work
1, For closedt heators 21,000 14,000 7,00 7,000 m—mm— ——mm——
2. For deaerators 42,400 41,200 29,70 29,000 28,800 -emToTT
Boiler Feed Pumps
A. Pumps and base plates 148,000 140,000 136,000 331,000 130,000 126,000
g, Fluid drive 128,000 128,000 128,0 128,000 128,000 128,000
C. Motors 252,000 242,000 229,0 220,000 213,000 215,000
p. Erection 20,200 19,100 18,600 18,100 17,900 17,400
g. Foundation for pumpe 6,000 5,600 5:5;0 5,300 5,200 5,100
. Cendensate Pumps i
A. Pumpa 73,000 47,000 47,500 45,500 47,500
B. Motors 43,500 28,000 28,300 22,100 23,000
¢, Erection 7,300 8,900 7,0p0 6,700 6,900 mmmms
. Piping and insulaticn r
A. Extraction stesnm } 339,000 291,500 243,400 207,000 147,000 81,400
B. Heater vents and drains
¢ Feed water piping 189,000 147,000 117, %00 117,300 74,000 144,700
D. Condensate pipivg |
1. From condengaté pumps
chrough L-P heaters. 108,900 92,200 92,#(]0 92,500 92,500 m—————
4. To deaerator and B.F. ‘
pump suction
E. Main steam 23,500 23,500 21,000 21,100 21,300 21,100
pemineralizing Equipment
and Condensate Storage Tanks 188,000 180,000 175,000 172,000 170,000 169,000
. Blectrical 171,300 167,100 165,30¢ 163,600 163,600 138,700
Turbine Room Rullding wmmm——— e m—te mm———— TTEEETT —mm———
Total Items i-10 19,884,450 19,629,300 19,421,900 19,293,100 19,192,400 13,207,000
Toral Constant Cost 7,242,500 7,242,500 7,242,500 7,242,500 7,242,500 7,242,500
fotal Turbine Plant Cost 27,126,950 26,871,800 26, 6643 400 26,535,600 26,434,900 - 26,449,500
piping In Containment Veasel 513,500 441,000 346}, 500 346,500 346,500 343,500
Grand Total 27,640,450 27,312,800 27,01.03.900 26,852,100 26,781,400 26,793,000
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TABLE 12.5 (Continued)

SUMMARY OF COST DATA
800 PSIA, 818 ¥ THROTTLE STEAM

(300 F SUPERHEAT)

500 MWe INDIRECT CYCLE TURBINE PLANT

Heater Artangement 6 5 4 3 Z T
1, Turbine Generator and Accessories
L. Turbine generator umit 12,300,000 12,300,000 12,300,000 | 12,309,000 12,300,000  12,30C,000
B. Turbine generator eraction 500,000 - 500,000 500,000 500,000 500,000 500,000
C. Reserve exciter * CONSTANT >
D. Turbine foundation 230,000 230,000 230,000 230,000 230,000 230,000
Z. Condensers
~ ::;1‘1;::: ;:;;:“‘“” } 1,260,000 1,272,000 1,294,000 1,320,000 1,360,000 1,450,000
C. Tubes 900,000 907,000 923,000 940,000 963,000 1,034,000
D. Steam jet air equipment 19,250 17,500 17,500 17,500 17,500 000
E. Erection 214,000 215,000 217,000 221,000 227,000 238,000
F. Deseration - hot well of RONE > £5,300
cond.
G. L-P heaters in exhsust stack 28,000 28,000 28,000 14,000 14,000 14,000
3, Circulating Water System
A, Structures
1. Crib house
a. Substructure
b. Superstructure
c. $teel
d, Miscellaneous 658,000 660,000 663,000 667,000 672,000 686,000
2. bredging
3. Intake flume or forebay
4. Seal well
5. Discharge flume
6, Qutfall
B. Crib house equipment (erected) |
1. Traveling screens g
2. Sereen wash pumps 134,000 134,000 135,000 _‘ 137,000 138,000 143,000
3. Screen wagh piping y
4, Chlorination equipment !
5. Chlorine handling |
G. Circulating water piping 640,000 643,000 647,000 654,000 662,000 686,000
D. Circulating water pumps
1. Pumps 303,000 306,000 « 310,000 317,000 326,000 34%,000
Z. Mototrs 173,000 175,600 177,000 181,000 186,000 200,000
3. Erection 24,500 24,600 24,800 25,000 25,400 26,300
4. Feed Water Heatera
A. L-P closed heaters 183,500 121,500 122,500 56,000 57,500 mm=ee--
B. H-P ¢lesed heaters 205,500 191, 500 92,000 69,500  =ewe—-- 88,000
. Deaerating heater 133,300 130,200 128,000 126,400 125,800 =---mee
b. Insulacion
1. Clesed heaters 8,900 6,800 4,200 1,200  m==e-sm mrmmmes
2. Deagtators 9,900 9,700 9,500 9,300 9,206 --m=ee-
E. Structural werk
1, Potr closed heatars 21,000 14,000 7,000 7000 0 mmmmmem
2, For deaeratérs 29,800 28,800 28,100 27,600 27,400
5. Boller Feed Pumpi
A. Pumps and base plates 140,000 132,000 129,000 125,000 124,000 121,000
B. Fluld drive 128,000 128,000 128,0800! 128,000 128,000 128,000
C. Motors 230,000 222,000 211,000§ 203,000 198,000 203,000
D. Erection 19,000 18,100 17,700! 17,300 17,100 16,800
E. Foundation for pumps 5,600 5,300 5,200 5,100 5,000 4,900
6. Condensate Pumps
A. Pumps 67,000 44,000 44,500, 43,000 44,500
5. Motors 40,300 26,200 2645001 20,900 21,600
G, Erection 6,800 6,500 6,500 6,300 6,500
7. Plping and Insulation !
A. Extraction steam } 339,000 286,000 229,000] 192,000 146,500 1,400
E. Heater vents and drains
€. Feed water piping 147,000 147,000 117,300 117,300 74,000 144,700
D. Condensate piping |
1. From condensate pumps J
through L-P heatets. 108,300 92,200 92,200 45,800 853,800 -euwes-
2. To deaerator and B,.F. i
punp suctlon i
E. Main steam 66,800 66,200 66,2(1‘0 61,700 61,700 61,700
. Deminerali !
8 Dt ine gg::i::“;mk, 176,000 170,000 165,000 162,000 161,000 161,000
9. Electrical 164,300 160,700 159,100 157,500 157,900 133,300
10. Turbine Boem Buildimg  "Eesstto ) Toommee s mmmees 4 wmmenms swsswen rooemes
Total Ttems 1-10 19,514,350 19,418,800 19,254,800 19,145,400 19,072,400 19,093,400
Totel Constant Cost 7,242,500 7,242,500 7,242,500 7,242,500 7,242,500 7,262,500
Total Turbine Plant Cost 26,856,850 26,661,300 26,497,300 26,387,900 26,314,300 26,335,900
11. Piping In Containment Vessel 455,000 441,000 438,500 424,500 42h, 500 422,000
Grand Total 27.311,850 27,102,300 26,935,800 26,812,400 26,739,400 26,757,900
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TABLE 12.5 (Continued)
SUMMARY OF COST DATA
£00 PSIA, 1000 F THROTTLE STEAM
(500 F SUPERHEAT)
500 MWe INDIRECT CYCLE TURBINE PLANT
Heater Arrangement & E] [ ] Z T
1. Turbine Generator and Accessoriss
A, Turbine generator unit 13,140,000 13,140,000 13,140,00C) 13,140,000 13,140,000 13,140,000
B. Turbine generatsr érection 500,000 500,000 500,000 500,000 500,000 500,@\0
€. Reserve exciter < CONSTANT
[. Turbine foundation 230,000 230,000 230,000 230,000 230,000 230,000
2. Condensers
A. Shella and accesaories
B. Dry vacoum pumps } 1,108,000 1,130,000 1,156,000 1,172,000 1,203,000 1,298,000
C. Tubes 795,000 806,000 816,000 835,000 865,000 925,000
D. Steam jet air equipment 19,250 17,500 17,500 17,500 17,500 28,000
E. Erection 194,000 196,000 198,000 202,000 206,000 218,000
F. Demeration - hot well of HONE - 68,000
cond.
G, L=P heaters in exhaust stack 28,000 28,000 28,000 14,000 14,000 14,000
3. Circulating Water System
A. Structures
1. Crib house
2. Substructure
b. Superatructure
c. §teel
d. Miscellaneous 637,000 639,000 641,000 645,000 631,000 663,000
2. Dredging
3. Inteke flume or forebay
4. Sesl well
5. Dischacrge flume
6. Outfall
B. Crib house equipment (erected) !
1. Traveling screens !
2, Screen wash pumps 127,000 128,000 128,006 ¢ 130,000 131,000 136,000
3. Screen wash piping
4, Chlorination equipment
5. Chlorine handling
€. Circulating water piping 603,000 607,000 611,000 618,000 626,000 649,000
D, Circulating water pumps
1. Pumpa 267,000 271,000 © 275,000 282,000 290,000 312,000
Z. Motors 152,000 155,000 157,000 161,000 166,000 176,000
3. Erection 23,000 23,100 23,300 23,600 23,900 24,800
%, Feed Water Hearers
A. L-P closed heaters 166,500 111,000 112,000 51,500 53,000 = memmee-
B. H-P closed heaters 188,000 176,500 85,500 66,500 ------- 82,500
C, Deaerating heater 124,000 121,100 119,000 118,300 117,800  rome-—-
D. Insulation
1. Closed heaters 7,900 6,100 3,800 1,100 =sean- - meeaues
2. Deaeracors 9,100 8,900 8,800 8,700 8,600  mmene---
E. Structural work
1. For closed heaters 21,000 14,000 7,000 7,000 mmeeeeo
2, For deaevators 26,900 26,100 25,600 25,300 25,700
5. Boiler Feed Pumps
A. Pumps and base platea 126,000 120,000 117,000 115,000 114,000 112,000
B. Fluid drive 128,000 94,000 94,000 94,000 94,000 94,000
€. Motors 197,000 191,000 182,000 177,000 174,000 178,000
D. Erection 17,400 16, 600 16,200 16,000 15,900 15,600
E. Foundation for pumps 5,000 4,900 %, 800} 4,700 4,600 4,600
6. Condensate Pumps
A, Pumps 59,000 3%,000 39, 500! 38,500 39,500
B. Motors 35,200 23,300 23, 6007 19,300 19,500
C. Erection 6,000 5,800 5, 800 5,700 5,900
7. Piping and Inaulation
A. Extraction ateam 326,700 276,500 216, 500 192,000 128,400 81,400
B. Hezter vents and drains [
C. Feed water piping 147,000 147,000 117, 300 117,300 74,000 144,700
P. Condensate piping
1. From condensate pumps
through L-P heltzrsl.’ 102,000 83,100 83, 100, 68, 400 68,400 -
2. To daaerator and B.F.
ti
E. Haj_:urte::‘c on 100, 300 100,300 100, 300 100, 300 100, 300 100,300
8. Demiverallzing Equi t
and Cunden:a:: S::rz::nTanku 138,000 153,000 150,000 148,000 147,000 147,000
9. Electrical 152,500 150, 100 148,900 148,200 148, 600 124,100
10. Turbine Room Building  =ee=een -eeeeee o - -
Total Items 1-10 19,926,750 19,738,900 19,575,600 19,408,300 19,402,100 19,462,000
Total Constant Cost 7,242,500 7,242,500 7,242,500 7,242,500 7,242,500 7,242,500
Total Turbine Plant Cost 27,169,250 26,981,400 26,818,100, 26,650,800 26,644,600 26,704,500
11, Piping In Containment Vessel 425,500 425,500 623,500 623,500 623,500 620,000 -
Grand Total 27,594,750 27,406,200 27,441,600 27,274,300 27,268,100 27,324,500
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TABLE 12,5 (Continugd)

SUMMARY OF COST DATA
600 PSIA, 486 F THROTTLE STEAM
(SATURATED STEAM)
500 MWe INDIRECT CYCLE TURRINE PLAN

Heater Arrangement 3 .4 3 2 1

L. Turbing Generator and Accessories
A. Turbine generator unit 14,110,000 14, 110,000 4,110,000 14,110,000 14,110,000
B, Turbine generator ersction 560, 0G0 560,000 560,006 560,000 560,000
C. Reserve exciter CONSTANT >
D. Turbine Foundaticn 280,000 280,000 280,000 280,000 280,000

-

2. Condensera

A. Bhells and accessorfes

B. Dry vacuus pumpa } 1,630,000 1,665,000 1,703,000 1,730,000 1,863,000

C. Tubes 1,180,000 1,200,000 1} 220,000 1,260,000 1,340,000

D. Steam jet air equipment 15,750 15,750 14,000 14,000 21,000

E. Erection 263,000 267,000 272,000 279,000 293,000

F. Deaeration - hot well of KONE - 84,000
cond,

G. L-P heaters in exhaust stack 28,000 28,000 14,000 14,000 14,000

3. Circulacing Wacer Syatem
A. Structures
1. Crib house
a, Substructure :
b, Superatruccure
€. Steel 711,000 716,000 722,000 729,000 745,000
d. Miscellaneous
. Dredging
+ Intake fluma or farebay
. Seal well s
» Dhecharge £lume :
6. Outfall
B. Crib house equipment (erected)
1. Traveling screens
2. Screen wash pumps 151,000 153,000 ;134,000 157,000 £62,000
J. Screen wash piping
4. Chlerination equipment :
5. Chlorine handling i
C. Clreutating water piping 731,000 738,000 iMB,OOO 761,000 787,000

w oW N

D. Circulacting water pumps i
1. Pumps 393,000 401,600 l410,000 423,000 449,000
2. Motors 226,000 230,000 |235,000 242,000 258,000
3. Erectfon 28,200 28, 400 I 28,800 29,400 30, 400
4. Feed Water Heaters ;
A. L-P closed heaters 175,000 178,000 | 87,500 91,500 eeeee-o
B. E-P ¢losed heaters 232,500 107,000 i 99,000 m———— 116,500
C. Deaerating heater 227,000 220,600 1216, 400 212,800  mmemee-
D. Insulation :
1, Clesed heaters 9,300 5,600 i 2,400 eemema-
2. Deserators 16,700 16,200 © 15,500 15,700
E. Structural work
1. For closed heatory 14,000 7,000 7,000
2. For deaerators 48,000 46,600 45,200
3. Boiler Feed Pumps
A. Pumps and base plates 148,000 141,000 ;133,000 130,000 123,000
8. Fluid drive 128,000 94,000 94,000 94,000 94,000
C. Motors 205,000 190,000 185,000 174,000 178,000
D. Erection 20,500 19,600 18,700 18,300 17,500
E. Foundgtion for pumps 6,900 6,600 6,300 6,100 5,900
6. GCondensste Pumps
A. Pumpe 73,500 74,000 56,600 59,300 mrem——
B. Motors 39,400 19,900 26,700 27,700
G, Erection 8,400 8, 600 8,000 8,400
7. Piping and Insulation
A. Extraction steam 266,000 218,500 196,300 119,000 57,000
B. Heater vents and draine ;
C. Feed water piping 156,600 145,200 99,700 61,000 126, 400

D. Condensate piping !
L. Frem condenaszte pumps
through L-P heaters. 113,300 113,300 103,200 163,200 oo
2. To deaerator and B,F.
pump auction

E. Main steam 42,600 41,400 40,200 3%9,00C 39,000
B. Demineralizing Equipment

and Condensate Storage Tanks 222,000 212,000 205,000 200,000 187,000
9. Flectrical 170,500 168,500 166,700 166,400 141,100
16. Turblue Hoom Bwilding 178,000 178,000 178,000 178,000 178,000

Total Items 1-10 22,808,150 22,623,750 22,461, 600 22,337,400 22,269,800

Total Constant Cost 7,242, 500 7,242,500 7,242,500 7,242,500 7,242,500

Total Turbine Plant Cost 30,050,650 29,866,250 29,704,100 29,579,900 29,512, 300
11. piping In Containment Vessel 432,000 381,000 354,000 345,000 339,000

Grand Total 30,482, 650 30,247,250 30,058, 100 29,924,900 29,851,300
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y
TABLE 12,5 (Continued)
SUMMARY OF COST DATA X
600 PSIA, S86 F THROTTLE STEAM
(100 F SUPERHEAT)
500 MWe INDIRECT CYCLE TURBINE PLANT
Hester Arrangement > & 3 Z 1
1. Turbine Generator and Accessories
A. Turbine generator unit 13,750,000 13,750,000 13,750,800 13,750,000 13,750,000
3. Turbine generator erection 580,000 560,000 50,900 560,000 560,000
C. Reserve exciter CONSTANT -
D. Turbine foundation 280,000 280,000 280,400 280,000 280,000
2. Condensers
4. Shells and accessories :} 1,520,000 1,542,000 1,570,900 1,607,000 1,690,000
B. Dry vacuum pumps
C. Tubes 1,080,000 1,095,000 1,115,800 1,145,000 1,205,000
D, Steam jet air equipment 15,756 15,750 14,900 14,000 21,000
E. Erection 247,000 250,000 255,900 259,000 271,000
F. Deseration - hot well of NONE > 76,000
cond.
G. L-F heaters in exhaust stack 28,000 28,000 14,900 14,000 14,000
3. Circulating Water System
A. Structures
1. Crib house
a, Substrugture
b. Superstructure
c. Steel 695,000 698,000 702,000 708,000 721,000
d. Miscellaneous
2. Dredging -
3. Inteke flume or forebay
4. Seal well
5. Discharge fiume
6. Qucfall
B. Crib house equipment (erected)
1. Traveling screens i
2. Screen wash pumps 146,000 147,000 148,p00 150,000 154,000
3. Screen wash piping I
4, Chlorinacion equipment i
5. Chlotine handling
C. Circulacing wacer piping 703,000 708,000 715,p00 725,000 747,000
D. Circulating water pumps
1. Pumps " penp 365,000 371,000 375,p00 387,000 408, 000
2. Motors 210,000 213,000 217,po0 223,000 234,080
3. Erection 27,000 27,200 27,p00 27,900 28,700
4. Feed Water Heaters
A, L-P closed heaters 160,500 162,000 81,p00 83,000  ~ore---
B. H-P closed heaters 210,000 97,500 91,000 mmo—-— 104,000
. Deaerating heater 215,200 210,000 206,000 203,600 —rm—a—
D. Insulation
1. Cleosed heaters 8,300 5,100 2,R00 ——
2. Deserators 15,800 15,500 15,200 15,000
E. Structural work
1. For closed leat 14,000 1,000 7,000 mmo————
2. For deaera:;:: ere 45,000 43,600 42,?00 42,000
i
5. Boller Feed Pumps
A, Pumps and hasa places 135,000 129,000 123vﬁ°° 120,000 115,000
8. Fluid drive 128,000 128,000 128,000 128,000 128,000
¢. Motors 235,000 21¢,000 211,000 202,000 204,000
D. Erection 19,500 18,200 17,400 17,000 186,500
E. Foundation for pumps 6,300 6,100 5,800 5,700 5,500
8. d t
ic,mp::;: ® Fumpa 66,000 47,000 52,500 53,000
B. Motors 36,000 36,400 25,000 25,400
C. Erection 7,800 7,800 7,500 7,700
7. Piping and Insulation
A. Extraction sceam 266,000 218,500 196,300 119,000 57,000
B. Heater vents and drains
C. Feed water piping 172,500 129,700 129,700 68,000 137,000
D. Condensate piping -
1. From condensate *
through L-P ha.;ﬁ:‘:‘_’ 92,200 92,200 92,500 92,500  =-=----
2. To dederator and B.F.
[£3
E. Main steam 35,200 35,200 35,200 35,200 35,200
8. Denineralizing Equi t
and Condensate Starege Tanks 203,000 186,000 189000 185,000 183,000
9. Electricel 172,200 ‘169,700 167400 166, 900 141,000
10, Turbine Room Bullding 178,000 178,000 178,000 178,000 178,000
Total Items 1-10 22,048,250 21,856,450 21,7464300 21,596,900 21,463,900
Total Conatant Cost 7,242,500 7,242,500 7,242500 7,242,500 7,242,500
Total Turbine Planc Cost 29,290,750 29,098,950 28,988,800 28,839,400 28,706,400
11. Piping In Concainment Vessel 403,500 333,300 333/500 333,500 333,500
Grand Total 29,694,250 29,432,250 29,322,300 29,172,900 29,039,900
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TABIE 12,5 (Continued)
SUMMARY OF GOST DATA
600 PSIA, 686 F THROTTLE STEAM
(200 F SUPERHEAT)
500 Mwe INDIRECT CYCLE TURBINE PLANT
——. . Heater Avvanpement 5 [ k z T
1. Turbine Generator and Accessories
A. Turbine generator vait 13,270,000 13,270,000 13,270,000 13,270,000 13,270,000
B. Turbine generater erection 540,000 340,000 540,000 540,000 540,000
C. Reserve exciter * GYNSTANT >
D. Turbine foundation 280,000 280,000 280,000 28C,000 280,000
2. Condensers
;. Shells &nd accessories } 1,430,000 1, 440,000 1,440,000 1,490,000 1,574,000
+ Dry vacuum pumps
C. Tubes 1,017,000 1,025,000 1,040,000 1,065,000 1,115,000
D. Steam jet akr equipment 15,750 15,750 ,000 14,000 21,000
E. Erection 235,000 237,000 240,000 244,000 255,000
F. Demeration - hot well of RORE 70,800
cond,
G. L-P heaters in exhaust atack 28,000 28,000 4,000 14,000 14,000
3. @irculating Water System
A, Structures
1. Crib house
&. Substructure i
b. Superstructure |
c. Steel g
d. Miscellaneous 682,000 684,000 647,000 692,000 703,000
2. Dredging H
3. Inteke flume or forebay
4, Seal well
5. Discharge flume
6, Qutfall
B. Crib house equipment (erected)
1. Traveling screens
2. Screen wash pumps 142,000 142,000 143,000 145,000 148,000
3. Screen wash piping 1
4. Chlorination equipment _J H
5. Chlorine handling . |
C. Cireulating water piping 681,000 685,000 690,000 697,000 716,000
D. Circulating water pumps .
1, Pumps 343,000 347,000 352,000 360,000 378,000
2. Motors 197,000 199,000 202,000 207,000 217,000
3. Erection 26,100 26,300 6, 500 26.800 27,600
%. Feed Water Heaters
A. L-P closed heaters 149,500 150,000 , 500 77,000 = =seeaee
B. H-P closed heaters 194,500 99, 500 L0000 meeeee. 97,500
€. Deaerating heater 206,000 201,600 134,000 132,700 mmmmama
D. Inaulation
1. Ciocsed heaters 7,800 4,700 $00 meameme ssseeee
2. Deaerarors 15,200 14,9300 »000 9,500 e
E. Structural work ;
L. For closed heaters 14,000 7,000 7,000 = emmemee mees —
2. For deaerators 42,800 41,600 30,000 29,600 —————
5. Boiler Feed Pumps ,
A. Pumps and base plates 125,000 120,000 115,000 113,000 109,000
B. Fluid drive 128,000 128,000 94,000 94,000 94,000
¢. Motors 214,000 199,000 143,000 186,000 189,000
D. Ereetion 17,700 17,100 16, 400 16,200 15,700
E. Foundacion for pumps 5,900 5,700 5,500 5,400 5,200
6. Condensate Pumps
A. Pumps 61,000 61,500 61?,500 49,500
B. Motors 33,500 33,700 ZP.DOO 23,800
¢. Erection 7,300 7,300 6,900 7,200
7. Piping and Insulation ;
A. Extraction stesm } 262,000 214,000 191,000 114,200 57,000
B. Heater venta and drains 1
C. Feed water piping 172,500 129,700 129,700 68,000 137,800
D. Condensate piping i
1. From condensate pumps '
through L-P heaters. 92,200 92,200 92,500 92,500  =mmmem-
2. To deaerator a
puhp suction
£. Maln steam 43,000 43,000 35,200 35,200 35,200
§. Demineraiizing Equipment
and Condensate Storage Tanks 190,000 182,000 177,000 175,000 174,000
9, Electrical 164,900 162,800 160,600 160, 300 134,400
10, Turbine Room Building 178,000 178,000 178,000 178,000 178,000
Total Items 1-10 21,211,650 21,003,350 26,768, 400 20,612,300 20,556,200
Total Constant Cost 7,242,500 7,242,500 7,242,500 7,242,500 7,242,500
Total Turbine Plant Cost 28,454,150 28,245,850 28,008,900 27,854, 800 27,798,700
11. Piping In Containment Vessel 424,000 346,000 332,500 332,500 332,500
Grand Total 28,878,150 28,591,850 28,341, 400 28,187, 300 26,151,200
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TABLE 12.5 (Continued|)

SUMMARY OF COST DATA
600 PSIA, 886 F THROTTLE STEAM
(400 F SUPERHEAT)
500 MWe INDIRECT CYCLE TURBINE PLANT

Heater Arrangement 5 4 k) - 2 1

1. Turbine Generator and Accessories
4. Turbine generstor unit 12,510,000 12,510,000 12,510,
B. Turbire generator erection 500,000 500,000 500,01
C. Regsetve exciter € CONST
b. Turbine foundation 230,000 230,000 230,0

2. Condensers
A. Shells and accessories } 1,250,000 1,270,000 1,296,0

Dty vacuum pumps
Tybes P 890,000 905,000 920,0

12,510,000 12,510,000
500,000 500,000

ogcg

230,000 230,000

1,225,000 1,397,000

B.

G. 942,000 995,000

B, Steam jet air equipment 19,250 19,250 17,5 22,750

E. Erection 213,000 215,000 217,0 ZZI,OOP 231,000

F. Demeration ~ hot well of NONE 62,800
cond.

G. L-P heacers in exhaust stack 23;000 28,000 14,000 14,000 14,000

3. Circulatfng Water Sysrem
A, 8tructures
1. Crib house
4. Substructure
b. Superstructure
¢. Bteel
d. Miacellansous 657,000 659,000 662,000 667,000 678,000
2. Dredging
3. Intake fiume or forebay
4. Seal well
5. Discharge flume i
6. Outfall :
B. Crib house equipment {erected))
1. Traveling screens
2. Screen wash pumps 133,000 134,000 135,0p0 137,000 140,000
3. Screen wash piping
4. Chlorination equipment
5. Ghlorine hendling

[-X-T-2-1
=
~a
g

€. Circulacing water piping 637,000 641,000 646,0D0 656,000 673,000
D. Circulating water pumpa .
1. Puops 301,000 305,000 - 310,0p0 318,000 336,000
2, Motora 173,000 175,000 178,0p0 183,000 193,000
3. Erection 24,400 24,500 24,7p0 25,100 25,800
4. Feed Water Heaters
A, L=P closed heacers 132,000 133,500 &6,000 68,000 = e=emme-
B. H-P closed heaters 172,500 81,000 76,00  —-ee- - 88,000
€. Deserating heater 129,800 126,800 124,7p0 123,800  eemmea-
D. Insulation
1, Closed heatars 6,800 4,200 1,800  emmeee-
2. Deaerators 2,600 9,400 9,200 4,100
E. Struetural work
1. For closed heaters 14,000 7,000 7,%0
2. For deaerators 28,700 27,700 ‘ 27,100 26,800
5. Boller Feed Pumps }
A. Pumps and base plates 111,000 107,000 103,000 102,000 99,000
B. Fluid drive 94,000 94,000 94,000 94,000 94,000
C. Motors 182,000 170,000 165,000 160,000 164,000
D. Erection 16,000 15,500 14,900 14,700 L4, 400
E. Foundation for pumpa 5,300 5,200 5,000 4,900 4,800
[
6. Condensste !
ﬁ. Pumps Fumps 53,000 53,500 42,000 43,500
B. Moters 29,300 29,500 20, 500 21,100
C. Erection 6,400 6,400 5-ﬁ9° 6,400
7. Piping and Insulation i
A. Extraction steam } 246, 300 199,000 164:?.00 98,600 57,000
B. Heater vents and draing
€. Feed water piping 136, 800 129,700 129,700 68,000 137,800

D. Condensate piping

1, From condensate pumps
through L-P heatz:s? 92,200 92,200 85,800 85,800  ememees

2, To deaerator and B.F.
pump suction

E. Main steam 85,200 45,200 85,200 85,20 85,200
8. Deminerslizing Equi E

and Condensate Storage Tanka 169,000 163,000 160,400 157,000 158,000
9, Electrical 153,000 151, 400 149,%‘00 149,500 124,600
10. Turbina Reom Building mm—— cmiasie mammgne memeeees ememee-

Total Itemg 1-10 19,438,550 19,306,050 19,198,400 19,063,600 19,035, 150

Tocal Comstant Cost 7,242,500 7,242,500 7,242,900 7,242,500 7,262,500

Total Turbine Plant Cost 26,681,050 26,548, 350 26, 440,900 26, 306, 100 26,277,650
11 Piping In Contaiment Vesgel 454,000 451,500 451.320 451,300 383,000

Grand Total e 27,135,050 27,000,050 26,892, 4 26,757,600 26,560, 650
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TABLE 12,5 {Continugd)

SUMMARY OF COST DATA
600 PSIA, 986 F THROTTLE STEAM

500 MWe INDIRECT CYCLE TURBINE PLANY

(500 F SUPERHEAT)}

Heater Arrangement 3 4 4 Fi 1
l. Turbine Generator and Accessories
4. Turbine generator unit 12,870,000 12,870,000 12,870,000 12,870,000 12,870,000
B. Turbine generator erection 500,000 500,000 0,000 500,000 500,000
C. Reserve exciter * NSTANT >
D. Turbine foundacion 230,000 230,000 »000 230,000 230,000
2, Condensers
A. Bhellws and accessories
B. Dry vecuus pumps } 1,149,000 1,197,000 1,200,000 1,239,000 1,300,000
C. Tubes £39,000 450,000 1,000 881,000 925,000
D, Steam jet atlr equipment 19,250 19,250 7,500 17,500 22,750
E. Erection 202,000 204,000 206,000 210,000 219,000
F. Beaeration - hot well of NONE - 58,500
cond.
G. L-P heaters in exhaust stack 28,000 28,000 14,000 14,000 14,000
3, Circulating Water System
A. Structures
1, Crib house
a. Substructure
b. Superstructure
©. Steel
d. Miscellaneoua 646,000 648,000 450,000 655,000 664,000
2. Dredging i
3. Intake flume or forebay
4. Geal well
5, Discharge flume
6. OQutfall
B, Crib house equipment (erected)
1. Traveling screens
2. Screen wash pumps 130,000 131,000 131,000 133,000 136,000
3. Screen wagh piping R
4, Chlorinaticn equipment ;
5. Chlorine handling !
€. Circulating water piping 618,000 622,000 26,000 638,000 650,000
D. Circulating water pumps M
L. Pumps 282,000 286,000 90,000 297,000 313,000
2. Motors 162,000 164,000 66,000 171,000 180,000
3. Erection 23,8600 23,800 23,900 24,200 24,900
4, Feed Water Heaters
A. L=P cleoged heaters 125,000 126,500 62,000 64,500 mmmeeee
B. H-P closed heaters 164,000 77,000 73,000 s 84,000
€. Deaerating heater 125,100 122,200 20,300 119,300 ==---—
. Insulation
1. Clesed heatexs 6, 500 3,900 1,700 ammmme memesas
2. Deserstors 9,200 4,000 8,900 9,800  —-ee-us
E. Structural work
L. For closed heaters 14,000 7,000 7,000  eemmee-
2. For deaerators 27,300 26,400 25,900 25,700
5. Boller Feed Pumps :
A, Pumps and base plates 105,000 102,000 158,000 37,000 95,000
B. Fluid drive 94,000 94,000 194,000 94,000 94,000
C. Motors 168,000 157,000 153,000 149,000 153,000
D. Erection 15, 200 14,800 14, 300 14,200 13,900
£, Foundation for pumps 5,100 4,900 4, 800 4,700 4,600
6. Condensate Pumps
A. Pumps 50,000 50,500 . 39,500 41,000
B. Motors 27,500 27,700 19, 360 19,900
€. Erection 6,000 6,100 ' 5,800 6,000
7. Piping and Insulation ;
A. Extractlon stesm } 246,300 199,000 164,800 98,600 57,000
B. Eecater veants and drains i
C. Feed water piping 136,800 129,700 129,700 £8,000 137,800
D, Condensate piping |
1. From condensate !
through L-p h:utE:‘:‘.,' 85,500 83,300 183,400 83,400 -----e-
2. To deaerator and B.F, ,
E. n.iﬁ“l‘iei,':“““ 98,500 98,500 , 98,500 98,500 98,500
8. Demineralizin .
ot Gondinesrs Seories Zanks 160,000 155,000 152,000 150,000 151,000
9. Blectrical 147,900 146,500 145,000 145,000 119,800
10, Turbine Eoom Butlding e —— ————— mmrrae mee—uee ————
Total Items 1«10 19,515,750 19,416,250 19,286,300 19,168, 300 19,115,750
Total Conatant Cost 7,242,500 7,242,500 7,242,500 7,242,500 7,242,500
Total Turbine Plant Cost 26,758,250 26, 658,750 26,528, 800 26,410, 800 26,358,250
11. Piping In Containment Vessel 637,500 635,000 635,000 635,000 635,000
Grand Total 27,395,750 27,293,750 27,163,800 27,045,800 26,993,250
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TABLE 12.5 (Continued)

SUMMARY OF COST DATA
400 PSIA, 445 F THROTTLE STEAM
{SATURATED STEAM)
300 MWe INDIRECT CYCLE TURBINE BLANT

-~ Heater Arrangement % 3 2 T
L. Turbine Gemerator and Accessories
A. Turbine generator unit 14,050,000 14,050,000 14,050,000 14,050,000
B. Turbine genmerator erection 520,000 520,000 520,000 520,000
C. Reserve exciter L 3 CONSTANT
D. Turbine foundation 230,000 230,000 236,000 230,000
2, Condensers
A. Shells and accesscries 1,840,000 1,860,000 1,895,000 2,020,000
B. Dry vacuum pumpa
C. Tubeg 1,360,000 1,385,000 1,390,0gg l,ﬂzg,ggg
D. Steam jet air eguipment 15,750 14,000 14,0 N
E. Erectign ipee 290,000 292,000 296,000 314,000
F. Deseration - hot well of NONE - » 90,000
cond, 14.000
G. L-F heaters in exhaust stack 28,000 14,000 14,000 +

3. Circulacing Water System
A, Structures
1. Cri% house
a. Substructure
b. t t
c. g:::i-s ructuze 741,000 743,000 749,000 767,000
d. Miscellaneous
- Dredging H
. Intake flume or forebay i
. Seal well :
. Diacharge flume
6. Outfall
B. Crib heuse equipment (erested) "
1. Traveling screens H
2. Screen :ﬁsh pumps 161,000 161,000 163,000 163,000

[E I W )

3, Screen wash piping
4. Chlerination equipment
5. Chlorine handli
c. circulati:; w::at :?pins 781,000 785,000 794,000 825,000
Ty 108 water pumps 442,000 446,000 455,000 486,000
2' Hotgrg 254,000 256,000 262,000 279,900
3. Erectfon 30,200 30,300 30,700 32,000
4. Feed Water Heaters |
A. L-P closed heaters 208,000 87,500 90,000 P
B. H~F closed heaters 106,000 120,500 ""; _____ s
€. Deaerating heater 230,000 224,500 219,660
D. Insulation
6,400 3,200 ! mmmmee= mmoae-
1. d h > el TeEmes o T
2. gé:::am::te“ 16,900 16,500 16,100
E. Structural work H
.
1. F losed heat 7,000 7,00 :
z, Fg: geaeratmef: e 49,000 47,600 46,000
. Boil dp :
S ron g wape ates 126,000 urne0 112,000 105,000
. 94,000 94,000 ! ! .
g. g:tfsdﬂve 144:000 145,000 : 134,000 142,000
D. Erection 18, 800 17,600 ' 17.233 12,;33
E. Foundation for pumpe 7,100 6,700 ‘ 6, N
> Comgenante Turps 82,000 62,000 : 64,000
B mtﬁra 49,500 29,700 ' 30, 500
€. Erection 9,300 8,700 1 8,900
i
7. Piping and Insularion |
A. Extraction ateam | 200
B. Heater vents and drains 226,000 222,500 | 135,300 81,
C. Feed water piping 105,000 205,000 | 40,000 88,000
D. Condensate piping }
1. From condensate pumps
through L-P heaters. 116,500 103,200 i 109,400 = memenes
2. Tec demerator and B,F. |
pump suction
E. Main eream 53,500 51,000 \ 49,000 49,000
|
8. Demineralizing Equipment i
"and Condensate Storage Tanks 222,009 218,000 | 211,000 206,000
9. Electrical 167,000 164,700 ! 163,900 138,000
19, Turbine Room Building mwamew- mmeeme- mmmmm——— =meeoes
Total Items 1-1¢ 22,790,030 22,638,00 ! 22,409,800 22,311,900
Total Constant Coat 7,242,500 7,242,500 : 7,242,500 7,242,500
Total Turbine Plant Cost 30,032,550 29,880,500 24,652,300 29,553,:&012
00 37
11. Piping Ia Containment Vessel 445,000 420,000 393,0 .
Grand Total o 30,477,550 30, 300, 500 30,045, 300 29,933,900
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TABLE 12,5 (Contin

ned)

400 PSIA, 545 ¥ THROTYLE STEAM
(100 F SUPERHEAT)
500 MWe INDIRECT CYCLE TURBIWE Pl

LANT

12-75

w—Heater Arrangement 4 3 2 T
1, Turbine Generator sad Accegaories
A. Turbine generator unit 13,690,000 13.630,000 13,690,000 13,680,000
B. Turbine generator erection N 500,000 500,000 500,000 500,000
€. Resetrve exciter QONSTANT »
D. Turbine foundation 23C,000 230,000 230,000 230,000
2. Condensers
4- Shells and accessories :} 1,690,000 1,700,000 1,754,000 1,775,000
. Dry va 3
c. Tul):'e: S P 1,220,000 1,230,000 1,265,000 1,380,000
D. Steam jet air 4 t 15,750 14,000 14,000 17,500
E. Erectig: qulpmen 270,000 272,000 277,000 293,000
¥F. Deaeration - het well of NOKE 80,000
cond,
G, L=P heaters in exhaust stack 28,000 14,000 14,000 14,000
3. Circulacing Water System
A. Structures
1. Crib house
4. Substructure
b, Buperstructure
¢. Steel
d. Miscellaneous 721,000 722,000 726,000 745,000
2. Dredging
3. Intake flume or forebay
4. Seal well
5. Discharge flume
64 Qurfall
B. Grib house equipment (erected)
L. Traveling screens
2.
1T poreen vamh Fiing 154,000 154,000 156,000 162,000
4. Chlorination equipment
5. Chlorine handling
G. Circulating water piping 745,000 748,000 759,000 787,000
D. Circulating water pumps
1, Fumps 402,000 410,000 420,000 448,000
2. Morers 234,000 235,000 242,000 258,000
3. Erection 28,700 28,860 29,300 30,400
4, Feed Water Heaters
A. L-P closed heaters 187,000 80,000 82,000
B. E-P closed heaters 95,500 107,500 —————— 94,500
€. Deaerating heatar 218,000 213,600 210,000 00000 memmem-
D, Insulation
1, Closed heaters 5,800 2,800 ——————m w————
2. Demerators 16,000 15,700 15,500 ——————
E. Structural work
1. For closed heaters 7,000 7,000 = e —
2. For deagrators 45,700 &, 600 43,600 - ———
5. Boller Feed Fumps ]
A. Pumps and bagg plates 114,000 106,000 103,000 97,000
B. Fluid drive 94,000 94,000 94,000 94,000
C. Motors 184,000 182,000 ! 172,000 175,000
D. Erectien 17,300 16,300 ' 15,800 15,100
E. Foundation for pumpe 6,500 6,200 6,000 5,700
. Condensate Pumps
A. Punps v 73,500 56,000 58,000
B. Motors 44,800 27,200 28,100
C. Erecticn 8,500 §,000 8,200
. Plping and Imsulation
4. Extraction scean 226,000 222,500 | 135,300 81,200
B. Heater vents and drains ; .
C. Feed water plping 136,300 136, 300 1 61,300 127,200
D. Condensate piping '
1. Frem condensate pumps !
theough L=P heaters. 104,400 G4,000 94,000  emmmames
2. To deaerator and B.F. !
pump suction !
E. Main sseam 31,200 31,200 : 31,200 31,200
+ Demineralizing Equipment
and Condensatz S‘tio:up‘;e Tanks 207,000 201,000 195,00¢ 192,000
. Electrical 169,300 166, 400 165,700 140,600
10, Turbine Room Building m—nnn wrm—— mmmmeem memeee-
Total Items 1-1¢ 21,920,250 21,766,100 21,597,000 21,463, 400
Total Constant Cost 7,242,500 7,242,500 7,242,500 7,242,500
Total Turbine Plant Cost 29,162,750 29,008,600 28,839, 500 28,765,900
11. Piping In Containment Veasel 376,500 366,000 305,500 305,500
Grand Total 29,539,250 29,374,600 29,145,000 29,011,400



TABLE 12.5 (Continyed)

SUMMARY OF COST DATA

400 PSIA, 645 F THROTTLE STEAM

(200 F SUPERHEAT)}
500 MiWe TNDIRECT CYCLE TURBINE PLANT

Hesrter Arrangement Iy 3 2 1
1, Turbine Generator and Accagsctles
A, Turbine genexator unit 13,450,000 13,450,000 13,450,000 13,450,000
B. Turbine generator srection 540,000 540,000 o 540,000
C. Reserve exciter CO*STM »
D. Turbine foundation 280,000 280,000 280,000 280,000
2. Coadensers
4. Shells and accesscries 1,578,000 1,600,000 1,655,000 1,770,000
B. Dry vacuum pumps
C. Tubes 1,117,000 1,134,000 1,170,000 1,281,000
D. §tear jet air equipment 15,730 14,000 14,000 17,500
E. Brection 255,000 257,000 265,000 281,000
F. Deaeration - hot well of NONE 79,700
cond.
G. L-P heaters in exhaust stack 28,000 14,000 14,000 14,000
3. Clrculating Water System
A. Structures
1, crib house
4. Substructure
b. Superstructure
c. Steel 773,000 706,000 714,000 731,000
d. Migcellaneous
2. Dredging
3. Intake fiume or forebay
4. Seal well
5. Discharge flume
6, Outfall
B. Crib house equipmeat (eracted)
1. Traveling screens
2. Screen wash pumps 148,000 142,000 152,000 157,000
3. Screen wash piping .
4. Chlorination equipment [
5. Chlorine handling '
C. Cf¥culating weter piping 716,000 722,000 735,000 768,000
D, Circulacing water pumpa
1. Pumpa 378,000 384,000 397,000 425,000
2, Motors 217,000 220,000 228,000 244,000
3. Erection 27,500 27,800 28,300 29,500
4. Feed Water Heacers
A. L=P c¢lased heaters 172,000 74,500 77,000 00 ssmeme-
B. H-P closed heaters 87,300 91,500 mmm————— 83,000
€. Deacrating heater 209,000 204,800 202,000 ——————
D. Insulation
1. Closed heaters 5,400 2,500 e —— —————
2. Deaerators 15,400 15,100 14,900 w———
E. Structursl work
1. For closed hesters 7,000 7,000 | eememe-
2. For deaeratérs 43, 400 2,400 41,600
5. Boller Feed Pumps
A. Pumpa and base places 105,000 98,000 95,000 86,000
B. Fluid drive 94,000 94,000 94,000 94,000
C. Motors 168,000 165,000 157,000 152,000
D. Erectiom 16,200 15,200 14,900 13,800
E. Foundation for pumps 6,100 5,800 5,100 5,200
6. Condensate Pumps
A Pumps 67,000 31,300 ' 33,500
B. Motors 41,300 25,500 ] 26,300
C. Brection 7,800 7,400 7,700
7. Piping and Insulation
A. Extraction steam 225,000 222,500 132,000 81,000
B. Heater vents and drains
€. Feed water piping 134, 300 136,300 61,300 127,200
B. Condensate plping
1. From condensate pumpa
through L-P heaters. 104, 400 94,000 94,000 [
2. To deaerator &nd B.F.
pump asuction
. Main steam 31,200 31,200 31,200 31,200
8. Pemineralizing Bquipment
and Condensate Stokage Tanks 194,000 187,000 183,000 174,000
9. Electrical 162,000 159,800 160,000 133,300
10. Turbine Room Building 178,000 178,000 178,000 178,000
Total Icems 1-10 21,529,250 21,406,800 21,048,400 21,226,400
Total Constant Cost 7,242,500 7,242,500 7,242,500 7,242,300
Total Turbine Plant Cost 28,771,750 28,649,300 28,513,900 28,468,900
il. Piping In Coutsinment Vessel 376,500 376,500 305,500 305,500
Grand Total 29,148,250 29,025,800 28,819, 400 28,774,400
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TABLE 12.5 {Continyed)
SUMMARY OF COST DATA
400 PSIA, B45 F THROTTLE STEAM
{400 F SUPERHEAT)
500 MiWe INDIRECT CYCLE TURBINE PLANT
Heater Arrangement 4 K] B3 1
1. Turbine Generator and Accessoriss LN -
A. Turbine generator unit 13,6%0,000 13,690,000 13,699,000 13,690,000
B. Turbine generator arectiocn 540,000 540,000 540,000 540,000
C. Reserve exciter * CONSTANT - —
D. Turbine foundation 280,000 280,000 280,000 280,000
2. Condensers
B e incn pompe } 1,360,000 1,390,000 1,420,000 1,535,000
C. Tubes 571,000 980,000 1,013,000 1,088,000
D. Steam jer air equipment 19,250 17,500 ‘17,500 21,000
%. Erection 228,000 230,000 235,000 248,000
F. Deserarion - hot well of HONE > 69,000
cond.
G. L-P heaters in exhauat stack 28,000 14,007 14,000 14,000
3, Circulating Water System
A, Structures
1. Crib house
a. Substruccure
b. Juperastructure
c. Sreel 673,000 675,000 681,000 697,000
d. Miscellaneous
2, Dredging
3, Intake flume or forebay
4, 8eal well
5, Discharge flume
6. Qutfall
B. Crib house equipment {erected)
1. Traveling screens
2. Bcrean wash pumps 139,000 139,000 14,000 146,000
3. Boreen wash piping
4. Chlorination equipmant
5. Chlerine handling
C. Circulating water piping 665,000 668,000 | 680,000 706,000
D. Circulating water pumps 3
1. Pumps 328,000 332,000 | 342,000 368,000
2. Motors 185,000 190,000 157,000 215,000
3. Erestion 25,500 25,600 26,100 27,100
Feed Water Heaters
A. L-P closed heaters 150,000 65,000 67,000 w—nm—
B. H-P closed heacers 76,000 84,000 U, 77,500
C. Deaerating hester 131,200 128,800 127,100 00 =e=memes
D. Insulstion
1. Closed heatezs 4,700 2,300 em———— mmmeees
2. Deaerators 9,700 9,500 9,400 e
E. Structurdl work
1. For cloaed hesters 7,000 7,000 mmm——
2. For deaerdtors 29,100 28,300 27,800
5. Boller Feed Pumps
A, Pumps and base plates 91,000 85,000 83,000 80,000
B, Fluld drive 94,000 94,000 94,000 94,000
C. Motors 142,000 141,000 135,000 141,000
D. Erection 14, 400 13,700 13, 500 13,100
E. Foundatfon for pumps 5,500 5,200 5, 100 5,000
]
6. Condensate Pumps .
A. Pumps 57,000 44,000 46,000
B. Motors 35,700 22,3007 23,000
C. Erection 6,800 6,500 6,700
|
7. Piping sand Insulation |
A. Extraction stean } 218,500 189,000 114,400 81,200
B. Heater vents and drains
C. Fead water piping 114, 100 114, 100 61, 300 127,200
b. Condensate plping }
1. From condensate I
through L-F h..gz;‘:l,’ 92,200 92,500! 92,500  mmewoos
2. To deacrator and B.F. 1
wmp suction
E. uu: stean 56,700 56,700, 56,700 56,700
8. Demineralizing Equipment ) !
and candensag a:orz: Tanks 172,000 167,000, 163,000 164,000
9. Electrical 150,000 148,200, 148, 400 124,200
10, Turbine Reom Bullding 178,000 178,000} 178,000 178,000
Total Items 1-10 20,970,350 20,843,200 20,728,500 20,786,000
Total Constant Cost 7,242,500 7,242,500, 74242,500 7,242,500
Total furbine Plant Cost 28,212,850 28,085,700 27,971,000 28,028,500
11. Piping In Containment Vessel 535,000 433,000 433,500 43L,500
Grand Total 28,747,850 28,518,700 28,404,500 28, 460,000



TABLE 12.5 (Continued

SUMMARY OF COST DATA
400 PSIA, 945 F THROTTLE ETEAM
(500 F SUPERHEAT)
500 MWe INDIRECT CYCLE TURBINE PLANT

Heater Arrangement 4 K} A i

1, Turbine Generator and Accesscries .

A. Turbine generator unit 12,810,000 12,810,000 12,810,000 12,810,000

B. Turbine generator erection 500,000 500,000 500,000 500,000

€. Reserve exciter L DONS'I‘A*T! =l

D. Turbine foundation 230,000 230,000 230,000 230,000
2. Condensers

4. Shells and sosessories } 1,275,000 1,292,000 1,330,000 1,434,000

B. Dry vacuum putips

C. Tubes 507,000 916,000 948,000 1,024,000

D. Bteam Jet atr equipment 19,250 17,500 17,500 21,000

E. Erectioh 215,000 217,000 223,000 237,000

F. Deaeracion = hot well of NONE > 64,000

cond.
G. L=P heaters {n exhaust stack 28,000 14,000 14,000 14,000

3. Gireulating Water Systenm
A. Structures
1, Crib house
&. Subatructure
b. Buperstructure
c. Steel 650,000 662,000 668,000 683,000
ds Miscellanecus
2, bredging
3, Inteke flume or forebay
4. Seal well
5. Discharge flume
6, OQutfall
B. Crib house equipment (erected)
1. Traveling screens
2. Screen wash pumps 134,000 135,000 137,000 142,000
3. Screen wash piping
4. Chlorination equipment
5. Chlorine handling

€. Circulating water piping 642,000 647,000 i 657,000 682,000
D. Circulating water pumps
1, Pumps 306,000 310,000 320,000 344,000
2, Motors 176,000 178,000 184,000 198,000
3. Erection 24,600 24,700 25, 200 26,200
4. Feed Water Heaters
A. L=P c¢losed heaters 138,500 . 61,500 63,000 00 o =eee—e-
B. H-P closed heaters 72,000 79,000 mmmuan 73,000
C. Deacrating heatatr 126,800 124,100 122,800 0000 =mowess
D. Insulation
1. Closed heaters 4,500 2,100 ————aam ==mesus
2, Deaerators 9,400C 4,100 g,000 0000 mmmmme-
E. Structural work
1. For closed heaters 7,000 7,000 —mmemwm meeeeee
2. For deaerators 27,700 27,000 26,500 ———
. Boller Feed Pumps
A, Pumps and base platea 85,000 80,000 78,000 76,000
B. Fluid drive 80,000 80,000 80,000 80,000
C. Motors 132,000 130,000 124,000 131,000
D. Brection 13,700 13,100 12,%00 12,600
E. Foundation for pumps 5,200 5,000 4,900 4,800

. Condensate Pumps :
&. Pumps 53,500 42,000 1 43,500

B. Motors 33,400 21,000 i 21,700
C. Erecticm 6,400 6,200 6,300
7. Piping and Insulation
A. Extraction steam } 218,500 189,000 114,400 81,200
B. Heater vents and drains
C. Feed water piping 114,100 114,100 61,300 127,200

D. Condensate piping
1. From ¢ondensate pumps

through L-P heaters. 92,200 92,500 92,500 e ———
2. To deaerator and B.F.
Pump suction

B. Maln ateam 63,100 63,100 59,000 59,000

8. Demineralizing Equipment
and Condensate Storage Tanks 163,000 158,000 155,000 157,000
. Blectrical 145,100 143,500 | 143,700 119,600
10, Turbine Boom Builddng "ot me——— 1‘ mm———— wmm——— =
Total Itema 1-10 19,517,950 19,409,500 ’ 19,282,200 19, 330, 600
Total Constant Cost 7,242,500 7,242,500 | 7,242,500 7,242,500
Total Turbine Planr Gost 26,760,450 26,643,000 1 26,524,700 26,573,100
. PLping In Containment Vasgsl 570,500 570,500 ; 449,000 449,000

Grand Total 27,330,950 27,213,500 _ 26,973,700 27,022,100
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TABLE 12.7 (SI-2008, pp 171-204)

SUMMARY OF COST DATA
1500 PSIA, 696 F THROTTLE STEAM
(100 P SUPERHEAT)
1000 MWe INDIRECT CYCLE TURBINE PLANT

Heater Arrangement R L] L] [ 3 ] 1
1. Turbine Generstor and Accesaories
A. Turbine generator unit 24,100,000 24,100,000 24,100,000 24,100,000 24,100,000 24,100,000 24,100,000

B. Turbine generator erection " 700,000 700,000 760,000 700,000} 700,000 100,000 700,000
€. Reaerve exciter % CONSTANT >
D. Turbine foundation 345,000 345,000 345,000 345,000 345,000 345,000 345,000

2. Condensets
A. Shelln and accesaories } 2,367,000 2,550,000 2,565,000 2,577,000 2,640,000 2,790,000 3,027,000

B. Dry vacuum pumps

€. Tubea 1,660,000 1,805,000 1,820,000 1,835,000 1,880,000 1,988,000 2,145,000

D. Steam Jet air equipment 28,875 28,875 26,250 26, 2501 26,250 26,250 52,500

E. Erection 368,000 402,000 406,000 408,000 417,000 442,000 R 477,000

F. Deacration - hot well of NONE > 136,000
cond.

G. L-P heaters in exhauat stack 50,000 50,000 50,000 50,0001 25,000 25,000 25,000

3. Circulating Water System
A. Structures
1. Crib house
4, Substructure
b. Buperstructure
c. Steel
d. Miscellaneous 858,000 894,000 899,000 902,000 912,000 939,000 279,000
2. Dredging
3. Intake flume or forebay
4. Seal well
5. Discharge flume
6, Outfall
B. Crik house equipment (erected)
1. Traveling screens
2. Screen wash pum
3, Screen :ah :11’::8 193,000 209,000 211,000 212,004 218,000 227,000 245,000
4. Chlorination equipment
5. Chlorine handling

C. Cireculating water piping 1,154,000 1,206,000 1,212,006+ 1,218,00Q 1,231,000 1,269,000 1,324,000
D. Circulating wacer
1. Pumpa e panpe 563,000 613,000 618,000 623,000 637,000 673,000 727,000
2, Motora 346,000 365,000 367,000 369,004 374,000 388,000 408,000
3. Erection 40,700 42,700 42,800 43,000 43,600 44,900 46,900
4. Fesd Water Heaters
A, L-F closed heatars 384,000 392,500 242,500 244, 560 127,500 135,000 =------
B. H-P closed heaters 739,500 430,000 396,500 188,500 145,500  =-==en- 192,500
€. Deaerating heater 373,000 358,000 348,000 341,004 268,000 266,000 ---—---
D, Imsulation :
) 1. Ciosed heatets 34,400 23,800 17,700 10, 40q 3,700 —mmmmes cmmeeae
2, Deaerators 27,500 26,300 25,600 25,1.0C}1J 20,000 19,700  =emm-e-
E. Structural work :
1. For closed hesaters 42,000 31,500 21,000 ¢ 10,50d 10,500  mmmee——
2. For deaseratérs 81,000 76,800 74,100 72,30 60,000 59,200
5. Beil d r
A? Pz:lpze:ndpg:;:: plates 561,000 528,000 492,000 475,008 454,000 446,000 434,000
B. Fluid drive 663,000 330,000 333,000 333,00 333,000 333,000 333,000
G. Motors 819,000 747,000 704,000 668,001 637,000 618,000 611,000
D. Erection 53,000 50,500 47,700 45, 40 44,900 44, 300 43,300
E. Foundation for pumps 11,200 10,600 9,900 9,60 9,200 %, 100 8,800

6. Condersate Pumpa

A. Pumps 129,000 132,000 104,000 106,00 80,000 86,000
B. Motors 81,100 82,900 50,800 51,80 35,100 37,200
C. Erection 13,300 13,500 12,900 13,00 12,500 13,000

7. Piping and Insulation ]
A. Extraction steam } 732,600 618,000 534,300 450.623 399,600 267,000 147,600

B. Heater vents and drains
C. Feed uater plping 500,000 431,000 113,000 294,01 294,000 174,700 359,000
D. Condensate piping i
1. From condensate pumps :
through L-P heaters. 188,700 188,700 166,000 166,000 153,000 153,000 T
2. To deaerator and B,F. )
pump suctfon

-
-

i
E. Main steam 38,000 38,000 38,000 38,00? 33,700 33,700 33,700
8. Demineralizing Equipment 254,000 238,000 227,000 220,000 217,000 210,000 208,000
and Cond te St Tank
LR gle“:;,:isa Storage Tanks 373,200 364,200 351,200 343, 400 336,800 337,300 282,800
10. Turbine Room Building - - - - - - -
Total Items 1-10 38,872,075 38,421,875 37,877,850 37,517,358 37,223,650 37,199,350 37,391,100
Total Congtant Cost 11,874,000 11,874,000 11,874,000 1},874,009 11,874,000 11,874,000 11,874,000
Total Turbine Plant Cest 50,746,075 30,293,875 49,751,850 49,391,356 49,097,850 49,073,350 #9,:6?,38
| 846,000 57,
Piping In Concalument V. 1 1,260,000 862,00C 863,000 855,000 849,000 .
GrnndSTotnl mene Yeass 52:006:0?5 51,157,875 50,614,830 50,246,350 49,946,850 49,919,350 50,122,100
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TABLE 12.7 (Continued)

SUMARY OF COST DATA
1500 PSIA, 796 F THROTILE STEAM
{200 F SUPERMEAT)
1000 MWe INDIRECT CYCLE TURBINE PLANT

Heater Arrangement 7 [ k] 13 3 ) 1
1. Turbine Generator and Accessories
A. Turbine generator unit 23,300,000 23,300,000 23,300,000 23,300,000 23,300,000 23,300,000 23,200,000
B. Turbine generator erection $ 700,000 700,000 100,000 700,000 700,000 700,000 700,000
C. Reserve exclter € CONS »
D. Turbine foundatfon 345,000 345,000 345,000 345,000 345,000 345,000 345,000
2. Condensers
A. Shell d 1
Py Dr; v:c::m :ﬁ;;:’“ ea 2,374,000 2,400,000 2,415,000 2,430,000 2,490,000 2,625,000 2,850,000
C. Tubes 1,693,000 1,705,000 1,725,000 1,735,000 1,775,000 1,868,000 2,010,000
D. Sceam jet air equipment 28,875 28,875 26,250 25,250 26,250 26,250 52,500
E. Erectiom 377,000 379,000 384,000 386,000 395,000 415,000 447,000
F. Deaeration - hot well of HONE > 128,000
cond.
G. L-P heaters in exhaust stack 50,000 50,000 50,000 50,000 25,000 25,000 25,000
3. Circulating Watar System
A. Structures
1. Crib houge
a. Substructure
b. Superstructure
c. Steel
d. Miscellaneous 866,000 870,000 §73,000 877,900 886,000 910,000 946,000
2. Dredging
3. Imtake flume or forebay
4. Seal well
5. Discharge flume
6, Outfall

B. Crib house equipment (erected) i
1. Traveling screens
2, Sereen wash pumps 147,000 198,000 200,000 ZDI,JOD 205,000 214,000 231,000

3. Screen wash piping
4. Chlorination equipment
5. Chlérine handling
C. Cireulating water piping 1,165,000 1,170,000 1,175,000 1,181,400 1,193,000 1,228,000 1,278,000
D. Circulating water pumps
1. Pumps 569,000 578,000 584,000 584,400 601,000 634,000 683,000
2. Motors 351,000 352,000 354,000 356,400 361,000 372,000 391,000
3. Eraccion 41,200 41,400 41,600 41,800 42,200 43,500 45,200
4. Peed Water Heaters
4. L-P cloged hesters 363,000 361,000 225,500 227,500 119,000 126,000 mm—m————
B. H-F closed heaters 671,000 395,000 3665, 500 175,%00 137,500  —------ 180,500
C. Deaerating heater 351,000 339,000 264,000 260,400 256,000 254,000  s=menee
D. Insulation
1. Cloased heaters 31,000 21,500 16,100 9,300 3,400 hininidaied m——————
2, Deacratorsa 25,800 24,900 15,600 19,200 18,960 18,700 ws==ee-
E. Structural work
1. For cloded heaters 42,000 31,500 21,000 10, $00 10, 500 emssne mmmmm—-
2. For deaevitors 75,000 71,800 58,800 57,400 56,300 55,600  -=-----
3. Boller Feed Pumps !
A. Pumps and base plates 510,000 483,000 453,000 441,000 422,000 417,000 407,000
B. Fluid drive 333,000 333,000 333,000 333,900 241,000 241,000 241,000
C. Motors 721,000 666,000 632,000 602,000 581,000 563,000 560,000
D. Erection 49,100 471,000 44,800 43,300 42,500 42,100 41, 300
E. Foundation for pumps 10,200 9,700 9,200 9,000 8,600 8,500 8,300
6. Condensate Pumps
A. Pumps 121,000 120,000 95,900 97,000 74,000 79,000
B. Motots 76,000 75,500 46,900 67,%20 32,800 34,700
C. Erection 12,800 12,800 12,300 12, 400 12,000 12,400
7. Piping and Insulatfen ‘
A. Extractlon steam } 732,600 $08,700 334,500 450, 600 363, 300 267,000 147,600
B. Heater vents and draing
€. Feed water plping 500,000 431,000 319,000 294,000 294,000 174,700 359,000

bB. Condensate piping i
1, From condensate pumps
through L-P helte“? 188,700 188, 700 166,000 166,400 11,000 MLO00 e -
2. To deaerator and B.F. .
00

pump suction 76,000 74,000 74,000

E. Maln steam 97,000 97,000 97,000 97,
8. Demineralizing Bquipment 230,000 217,000 209,000 zoz,%no 148,000 195,000 195,000
and Condensate Storage Tanka
9. Electrical 354,700 343,700 333,500 329, 100 322,600 322,000 268,700
10. Turbine Room Bullding = =-emmmes smeeesee seeee - [ —————— memmms e
Total Items l-ip 37,551,975 36,995,075 36,429,950 36,101,500 35,752,910 35,731,450 35,914,100
Total Constant Cost 11,874,000 11,874,000 11,874,000 11,874,000 11,874,000 11,874,000 11,874,000
Total Turbine Plant Cost 49,425,975 48,869,075 48,303,950 47,975,050 47,626,910 47,605,450 47,788,100
11, Piping In Contalmment Vessel 1,390,000 1,004,000 1,003,000 994,boo 974,000 967,000 475,000

Grand Total 50,815,975 49,873,075 49,306,950 48,969,#150 48,600,910 48,572,450 48,763,100
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TABIE 12.7 (Continued)
SUMMARY OF COST DATA
1500 PSIA, 896 F THROTTLE STEAM
€300 F SUPERHEAT)
1000 MWe INDIRECT CYCLE TURBINE PLANT
Aeater Arrangement ] & [} 5 3 2 1
1. Tutbine Genagator and jpccessorigs
A. Turbine generator unit ‘23,400,000 23,400,000 23,400,000 23,400,000] 23,400,000 23,400,000 23,400,000
B. Turbine generator srsction 700,000 700,000 700, 000 700, 004 700,000 700,000 700,000
C. Raserve excliter - CONST —
D. Turbine foundation 345,000 345,000 345,000 345,000 345,000 345,000 345,000
2. Condensers
. 1,
‘;_ iﬂﬁlv:c?.ﬂf. “":“““ 2,205,000 2,235,000 2,250,000 2,280,000 2,310,000 2,430,000  2,§40,000
C. Tubes 1,570,000 1,585,000 1,600,000 1,619,000f 1,649,000 1,733,000 1,871,000
D. Steam iet air equipment 28,875 28,875 26,250 26,250 26,250 26,250 52,500
£. Erection 349,000 353,000 356,000 360,000 366,000 386,000 417,000
F. Deaeration - kot well of NONE d 118,790
cond,
G. L-P heaters in sxhaust stack 50,000 50,000 50,000 50,000 25,000 25,000 25,000
3, Circulating Warer System
A. Structures
1. Crib house
a. Substructure
b. Suparstructurs
c. Steel
de Miscellaneous 837,000 840,000 B44,000 847,000 855,000 877,000 911,000
2. Dredging
3. Intake flume or forebay
4. Seal well
5. Discharge flume
6. Qutfall
B. Crib house equipment (erected)
1. Traveling screens
2. 3crean wash pumps 134,000 185,000 186,000 186,000} 192,000 201,000 216,000
3. Screen wash plping ‘
4. Chlorinacien squipment
5, Chlorine handling
C. Circulating water piping 1,124,000 1,128,000 1,131,000 1,138,000} 1,150,000 1,180,000 1,228,000
D. Circulating water pumps
1. Putps 533,000 538,000 543,00C 548,00 559,000 589,000 635,000
2. Motors 335,000 337,000 338,00¢ 340, 00 345,000 356,000 373,000
3. Brection 39,700 39,800 40,000 40, 30 40,700 41,800 43,500
4. Feed Water Heaters
A. L-P closed heaters 335,000 335,000 211,000 214, 5 111,500 118,000 =mwwe- -
B. H-P closed heaters 626,500 370,000 345,000 166,001 133,500 nme——— 171,500
C. Deserating heater 267,000 259,000 254,000 250,0 247,000 245,000 wese-a-
D. Insulation
1. Closed heaters 28,300 20,900 14,900 8,80 3,200  memwmww eemmmee
2. Deaerators 19,800 19,200 18,700 18,40 18,200 18,000 ==mm=e-
E. Structursl work
1. For closed heaters 42,000 31,500 21,000 10, 5¢ 10,500 —--mee- m————
2, For deaeratdrs 59,600 57,200 55,600 54, 53,600 53,000  w--—---
5. Boiler Feed Pumpa
A. Punps and bage plates 470,000 449,000 426,000 415,0 401,000 396,000 388,000
B. Fluid drive 333,000 333,000 241,000 241,00 241,000 241,000 241,000
C. Motors 651,000 606,000 580,000 557,00 536,000 524,000 522,000
b. Erection 46,100 44,500 42,700 41,9 40,800 40,500 39,800
B. Foundation for pumps 9,500 9,100 8,700 8,501 8,200 8,100 8,000
6. Condensate Pumps H
A. Pumps 111,000 110,000 88,000 30,00 69,000 74,000
B, Motors 69,500 69,400 43,500 44,400 30,700 32,400
€. Erection 12,200 12,200 11,700 11,900 11,500 11,900
7. Piping and Insulation I
A. Extraction steam 711,600 608,700 534,900 446,700 359, 100 263,100 147,600
B. Heater vents and drains
¢. Peed water piping 412,000 378,000 319,000 294,001 294,000 174,700 359,000
D. Condensate piping
1. Fron condensats pumps
through L-P hasters. 188,700 188,700 166,000 142, 50 136,700 136,700 2 —wameen
2. To deasrstor and B.F.
pump suction
E. Main steam 124,200 124,200 111,700 111,70 111,700 111,700 111,700
8. Demineralizing EquUipment 212,000 202,000 195,000 190,00 182,000 180,000 180,000
and Condensate Storage Tanks
9. Elasctrical 313,500 327,500 319,300 315,004 309,800 306,200 256,900
10. Turbine: Room Building ceemees mmmmmms eeaeee v mwmmeean e
Totsl Items 1-10 36,763,075 36,319,775 35,816,950 135,520,750 35,271,950 35,226,350 35,401,200
Total Constant Cost 11,874,000 13,874,000 11,874,000 11,874,000 - 11,874,000 11,874,000 11,874,000
Total Turbine Plant Cost 48,637,075 48,183,775 47,690,950 47,394,750 47,145,950 47,100,350 47,275,200
11, Piping In Containment Vessal 1,172,000 1,052,000 1,045,000 1,033,000 1,028,000 1,030,000 1,042,000
Grand Totsl 49,809,075 49,245,775 48,735,950 48,432,750 48,183,950 48,130,350 48,317,200
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Heater Arrangement

1. Turbine Gemerator and Accessories

A. Turbine generater umit

B. Turbine generator erection
G, Reserve exciter

D. Turbine foundation

2, Condensers
A, 8hells and accessoriea
B. Dry vacuum pumps
C. Tubes
b, Steam jet sir aquipment
E. Erection
F. beseration - hot well of

cond.

G. L-P heaters in exhaust stack

3. Circulating Water System
A. Structures
1. Crib house
a. Bubstructure
b. Superstructure
c. Steel
d+ Miscellaneoua
2. Dredging
3. Intake flume or forebay
4, Beal well
5. Discharge f£lume
6, Outfall

B. Crib house equipment (erecte

1. Traveling gctesns
2. 3creen wash pumps
3. Sereen wash piping
4. Chlorination equipment
5. Chlorine handling
C. Circulating water piping
D. {irculating wAter pumpa
1. Pumps
2, Motors
3. Erection

4. Feed Water Hesters

A. L-P closed heaters

B. H«P clogsed heaters

C. Deaerating heater

D, Insulation
1. Closed heaters
2. Deaerators

E. Structural work
1. For closed heaters
2, For deaeratérs

5. Boller Fead Pumps
A. Pumps and base plates
B. Fluid drive
€. Motora
D. Erectieon
E. Foundation for pumps

6. Condensate Pumps
A. Pumps
B. Motors
C. Erection

7. Piping and Insulatien
A+ Extraction sceam
B. Heater vents and drains
G. Feed water piping
D, Condensate piping
1. From condenaste pumps
through L-P heaters.
2, Tc deaerator and B.F.
pump suction
E. Main gteam

Demineralizing Equipment
and Condensate Storage Tanks

9, Electrical
10. Turbine Room Building
Total Items 1-10
Total Constant Cost
Total Turbine Plant Cost
11. Piping In Containment Vessei
Qrand Total

TABLE 12,7 (Continued)
SUMMARY OF COST DATA
1500 PSIA, 996 F THROTTLE STEAM
(400 # SUPERHEAT)
100¢ MWe INDIRECT CYCLE TURBINE PLANT
7 [ -4 &3 3 z T
23,560,000 23,560,000 23,560,000 23,560,000 23,560,000 23,560,000 23,560,000
700,000 700,000 700,000 700,000 700,000 700,000 700,000
CURSTANT 4
345,000 345,000 345,000 shsgoo 345,000 45,000 345,000
2,070,000 2,100,000 2,124,000 2,160,000 2,190,000 2,250,000 2,451,000
1,480,000 1,493,000 1,510,000 1,530000 1,555,000 1,629,000 1,750,000
28,375 28,875 26,250 26 J250 26,250 26,250 52,500
329,000 332,000 336,000 340 ,J000 346,000 362,000 389,000
HONE 3 110,300
50,000 30,000 30,000 50,0000 25,000 25,000 25,000
813,000 817,000 821,000 8254000 832,000 851,000 880,000
174,000 175,000 177,000 179';000 182,000 190,000 203,000
:

1,091,000 1,097,000 1,102,000 1,108,000 1,117,000 1,143,000 1,195,000
501,000 507,000 512,000 517,000 327,000 563,000 591,000
324,000 326,000 328,000 330 /000 333,000 342,000 357,000

38,600 38,800 39,000 39,200 39,500 40,500 41,900
308,500 310, 500 198,000 202,000 106,000 111,000 mmmmea-
588,000 348, 500 327,000 157 /500 125,500 === 163,500
256, 400 249,000 244,400 240,400 238, 000 237,000  ---—---

35,900 18,400 13,900 8,400 3,000 rmrm—— mem——

19,200 18,300 18,000 17 700 17,500 17,400  =mmmee-

42,000 31,500 21,000 10,500 10,500  ===ee=-

56,200 54,200 52,800 51,800 51,000 50,600

, !
441,000 422,000 402,000 393,000 330,000 377,000 369,000
333,000 241,000 241,000 241 jooo 241,000 241,000 241,000
596,000 557,000 535,000 516,000 498,000 489,000 487,000

43,800 42,500 40,900 40,1300 39,300 39,100 38,500

9,000 8,600 B, 200 8,100 7,800 7,700 7,600
103,000 103,000 82,000 84,000 65,000 69,000

64,500 64,500 40,800 41,600 28,900 30,500

11,700 11,700 11,300 Li,fm 11,100 11,500

|
711,600 594,300 534,900 4461700 359, 100 263,100 147,600
412,000 378,000 319,000 281400 281,000 174,700 339,000

i
176, 200 176,200 149,500 149,500 136,700 136,700 =m-m--e

|

I
150, 800 139,700 139,700 139,700 139, 100 138,700 139,700
197,000 189,000 184,000 180,000 176,000 175,000 175,000
327,000 324,100 316,500 3134000 309, 400 311,000 258,500
36,377,275 35,851,675 35,510,150 35,243,050 35,002,250 34,907,750 35,028,800
11,874,000 11,874,000 11,874,000 11,874,000 11,874,000 11,674,000 11,874,000
468,251,275 47,726,675 47,384,130 47,117 ‘050 46,876,250 46,781,750 46,902,800
1,338,000 3,192,000 1,192, 000 1,183,000 1,183,000 1,173,000 1,187,000
49,589,275 48,918,675 44,575,150 &8,300J050 48,059,250 47,954,750 48,089,800
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TABLE 12,7 (Continued

1000 MWe INDIRECT CYCLE TURBINE PLANT

SUMMARY OF COST DATA
1400 PSIA, S87 F THROTTLE STEAM
{SATURATED $TEAM)

Heater Arrangemont 7 [ 5 3 3 T
1. Turbine Generator and Accessories
A Turbine generator unit 25,000,000 25,000,000 25,000,000 25,000,000 25,000,000 25,000,000 25,000,000
B. Tutbine generator erection 700,000 700,000 700,000 700,00p 700,000 700,000 700,000
€. Reserve exciter CONST.
D. Turbine foundstion 345,000 345,000 345,000 345, 00| 345,000 345,000 345,000
2. Condensers :
A. Shells and secessorios } 2,724,000 2,730,000 2,790,000 2,820,00h 2,865,000 3,150,000 3,350,000
B. Dry vacuum pumps
€. Tubes 2,010,000 2,016,000 2,025,000  2,040,00 2,055,000 2,130,000 2,370,000
D. Steam jet air equipment 28,875 28,875 26,250 26,25 26,250 26,250 49,875
E. Erection 428,000 431,000 435,000 440, 60| 450,000 474,000 527,000
F. Degeration = hot well of NONE 132,400
cond.
G. L-P heaters inm exhaust atack 50,000 50,000 50,000 50, O 25,000 25,000 25,060
3. Circulating Water System
A. Structures
1. Crib house
a, Subatructure
b. Superstructure
c. Steel
d. Miscellaneous 927,000 930,000 934,000 940,0 f 952,000 978,000 1,040,000
2. Dredging !
3. Intake flume or forebay
4. Seal well
5. Discharge flume
6. Outfall
B. Crib house equipment (erected}
1. Traveling screens :
2. Screen wash pumps 223,000 224,000 226,000 ZZB,DqU 233,000 245,000 271,000
3. Screen wash plping ’
4. Chlorination eguipment :
5, Chlorine handlin
G. Circulating water pfping 1,251,000 1,255,000 1,261,000 1,269,000 1,285,000 1,323,000 1,409,000
D. Circulating water pumps
1. Pumpd e pume 656,000 661,000 666,00Q 675,000 690,000 726,000 510,000
2. Motors 382,000 383,000 385,000 388,000 394,000 407,000 438,000
3. Erection 44, 300 44, 500 44,700 45,000 45,500 46,800 50,000
4. Feed Water Heaters
A. L-P closed heaters 396,500 400, 500 24,000 249,000 121,500 128,500 2 -------
B. H-F closed heaters 810,000 419,500 437,000 206,300 132,500 188,500
{. Deaerating heater 401, 400 385,500 373,500 364,500 57,000 353,400 =woroo-
D. Insulation
1. Closed heaters 39,100 26,700 20,000 11,630 3,300  wormme== eeeses-
2. Deserators 29,900 28,300 27,600 26,800 26,300 26,006  -------
E. Structural work
1. For closed heaters 42,000 31,50 21,000 10.2§0 10,500 mmmmmm memeee
2. For deaeratére 940,000 84,900 81,300 78, IO 76,900 75,600  wusmea=
5. Boiler Feed P ‘ i
A? p::.l,ge:nd :‘:sz plates 587,000 546,000 507,000 488,030 464,000 457,000 445,000
B. Fluid deive 633,000 333,000 333,000 333,040 333,000 333,000 333,000
¢. Motors 801,000 722,000 679,000 639,000 606,000 586,000 589,000
D. Brection 58,700 55,300 52,000 50,300 48,400 47,700 46,700
E. Foundation For pumps 12,700 11,800 11,000 16,600 10,100 9,900 g,700
5 ﬁf‘“gf.;?;:“ Fumps 153,000 152,000 96,000 98,000 90,000 97,000
B. Motors 89,000 88, 200 53,900 55,100 40,800 43,700
C. Erection 14,750 10,900 13,800 14,000 13,300 13,900
T. Piping and Insulation r
A. Extraccion stean } 730,200 631,800 560,800 ass,7io 358,200 251,700 147,600
B. Heater vents and drains
C. Feed water plping 484,000 441,000 306,500 282,5‘0 282,500 161,500 333,500
D. Condensate piping }
1. From ¢ondensate pumps
through L=P heacz:-sl.: 222,500 222,500 203,500 203,5?0 185,800 185,800 ---swes
2. Te deserator and B.F. |
i |
B m{_:“:l:e:;c en 50,000 30,000 30,000 50,000 37,500 37,500 37,500
' |
8. Demineralizlng Equipment 288,000 270,000 256,000 245,000 237,500 233,000 232,000
and Condensate Storage Tanks :
%. Electrical 379,600 364,800 352,300 344,500 337,200 336,500 285,000
10. Turbine Roow Building ) 220775
Q39
Total Irems 1-10 £1.082,529 40,136,775 39,364,150 39,182,950 38,838,050 38,953,75 224,
Total Conatant Cost 11:374:000 11,874,000 11,874,000 11,874,0@0 11,874,000 11,874,000 11,874,000
Total Turbine Plant Goat 52,936,525 52,008,775 51,438,150 51,056,950 50,712,050 50,827,750 51,092.7;2
11. Pipi I 1 1,16%,000 1,044,000 914,000 870,000 829,000 814,000 B804, 0
cr:,.:swc,:,fonu nment Veasel 54,125,525 53,052,775 52,372,150 51,926,950 51,541,050 51,641,750 51,902,775
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TABLE 12.7 (Continued)
SUMMARY OF COBT DATA
1400 PS14, 687 F THROTTLE STEAM
{E00 F SUPERHEAT)
1000 MWe INDIRECT CYCLE TURBINE PLANT
Heater Arrangement 7 [ ] 4 3 2 1
1. Purbine Generator and Accesasories
A. Turbine generator unit ' 24,100,000 24,100,000 24,100,000 24,100,000 24,100,000 24,100,000 24,100,000
B. Turbine generator erection 700,000 700,000 700,000 700,080 700,000 700,000 700,000
G. Reserve exciter CONSTANT >
D. Turbine foundgtien 345,000 343,000 345,000 345,080 345,000 345,000 345,000
2., Condensers .
A. Shelle and accessories 2,565,000 2,580,000 2,610,000 2,640,080 2,700,000 2,850,000 3,120,000
B. Dry vacuum pumps
C. Tubes 1,860,000 1,911,000 1,875,000 1,905,000 1,950,000 2,009,000 2,300,000
D. Steam jet air egquipment 28,875 28,873 26,250 26,230 26,250 26,250 49,875
E. Erection 411,000 412,000 414,000 17,000 426,000 447,000 492,000
F. Deseration - het well of RONE » 140,500
cend.
G. L-P heaters in exhaust atack 50,000 30,000 50,000 50,000 25,000 25,000 25,000
3. Qirculating Water System
A. Structures
1, Crib house
a. Subatructure
b. Suparstructure
c. Steel
d, Miscellaneous 902,000 905,000 308,000 912,000 924,000 949,000 998,000
2, Dredging -
3. Intake flume or forebay
4. Seal well
5. Discharge flume
6. Outfall
B. Crib house equipment (erected)
1. Traveling screens B
2. Screen wash pumps 212,000 213,000 214,000 116,0?0 221,000 232,000 253,000
3. Screen wash piping ,
4. Chlorination equipment
5. Chlérine handling
€. Circulating water piping 1,215,000 1,219,000 1,224,000 1,229,090 1,246,000 1,281,000 1,350,000
D. Circulating water pumpa
1. Funps 518,000 827,000 630,000 635,000 652,000 687,000 753,000
2. ¥otors 368,000 370,000 372,000 374,000 380,000 393,000 417,000
3. Erection 43,000 43,200 43,300 43,500 44,200 45, 400 47,800
4. Feed Watet Heaters
A. L-P closed heaters 377,000 375,000 226,500 230,090 112,500 119,000  —------
B. H-F closed heaters 712,500 425,500 391,500 186,000 122,500  =-==-- - 171,000
C. Deaerating heater 371,400 357,600 347, 400 340, 590 268,000 265,000  mescua-
D. Insulatfen
1. Closed heaters 38,200 23,800 19,600 10,540 3,000 wamsmes e
2. Dederators 27,1300 26,300 25,600 25,000 20,000 19,700 PR
E. Structursl work
+ 1, For closed heaters 42,000 31,500 21,000 10,590 10,500 muaanm ——————
2. For deaeratdrs 80,700 76,900 74,100 72,000 60,000 59,200 ————
5. Boller Feed Pumps ’ :
A. Pumps and base plates 514,000 486,000 454,000 440,000 422,000 415,000 405,000
B. Fluid drive 633,000 333,000 333,000 333,090 333,000 241,000 241,000
C. Motors 770,000 705,000 667,000 632,000 501,000 582,000 583,000
D. Erection 52,600 50, 100 47,500 300 44,700 44,200 43,900
E. Poundation for pumpa 11,100 10,500 ,900 9,6§0 9,200 9,000 8,800
6. Condengate Pumps
A. Punps 134,000 133,000 85,000 87,000 81,000 87,000
B. Motors 78,900 78,300 48,800 49,700 37,500 39, 800
C. Erection 13,600 13,600 13,000 13,100 12,600 13,100
7. Piping and Insulation ‘
A. Bxtractioh steam
B. Heater vents and drains } 730,200 631,800 560, 800 455,700 358,200 251,700 147,600
C. Feed water piping 483,000 431,000 319,000 294,000 294,000 174,000 359,000
D. Condensace piping
1. Frowm condensate pumps ‘
through L-P heaters, 188,700 188,700 166,000 166,000 153,000 153,000 m—mame.
2. To deaerater and B.F. i
pump suctilon |
B. Main steam 45,200 35,500 35,500 5,500 35,500 28,500 28,500
8. Demineralizing Bquipment 253,000 238,000 226,000 220,0p0 214,000 210,000 208,000
and Cendensate Storage Tanks .
9. Electrical 368,200 356,500 344,700 338, 400 331,000 132,000 279,000
10. Turbine Room Building .- - [ [ R - R
Total Items 1-10 39,342,475 38,309,675 37,927,450 37,587,550 37,262,650 37,132,850 37,565,975
Total Constant Cost 11,874,000 11,874,000 11,874,000 11,874,000 11,874,000 11,874,000 11,874,000
Total Turbine Plant Coat 51,216,475 50,383,675 49,801,450 49,461,550 49,136,650 49,006,850 49,439,975
11. Piping In Containment Vesael 1,129,000 789,000 790,000 789,000 789,000 772,000 774,000
Grand Total 52,345,475 51,172,675 50,591,450 50,250,550 49,925,650 49,778,850 50,213,975
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TABLE 12.7 (Continued)
BUMMARY OF COST DATA
1400 P5IA, 787 F THROTTLE STEAM
(200 F SUPERHEAT)
1000 MWe INDIRECT CYCLE TURBINE PLANT
Heater Arrangement 7 [] 5 4 3 F] 1
1. Turbine Generator and Aecessories
A. Turbine generator unit 23,300,000 23,300,000 23,300,000 23,300,000 28,300,000 23,300,000 23,300,000
B. Turbine generator erection 700,000 700,000 700,000 700,000 700,000 700,000 700,000
C. Ragerve exciter € CONSTANT
D, Turbine foundation 345,000 345,000 345,000 345,000 345,000 345,000 345,000
. Condensers
A. Skell d 1
3 Dr; vacaum ;:;::”" ee } 2,430,000 2,445,000 2,460,000 2,505,000 P,550,000 2,670,000 2,940,000
C. Tubas 1,731,000 1,770,000 1,785,000 1,806,000 R,845,000 1,570,000 2,159,000
D. Steam jet alr equipment 28,875 28,875 26,250 26,250 26,250 26,250 48,875
E. Erection 390,000 399,000 400,000 402,000 404,000 421,000 461,000
F. Deaeraticn - hot well of HONE > 132,300
cond,
G. L-P heaters in exhauat stack 50,000 50,000 50,000 50,000 25,000 25,000 25,000
. Clrculating Water System
4. Btructures
1. Crib house
a. Subgtructure
b. Superstructure
c. Steel
d. Miscellaneous 875,000 879,000 883,000 £89,000 899,000 918,000 963,000
2. Dredging
3, Intake flume or forabay
4. Beal well
5. Diacharge flume _
6. Outfall :
8. Crib house equipment (erecte i
1. Traveling screens
2. Screen wash pumps 200,000 202,000 204,000 206,000 210,000 219,000 238,900
3. Screen wash piping
4. Chlorinstion equipment .
5. Chlorine handling |
C. Cireulacing water piping 1,178,000 1,183,000 1,185,000 1,197,000 1,2LE,000 1,239,000 1,301,000
D. Civculating water pumps
1. Pumps 586,000 591,000 597,000 . 605,000 618,000 645,000 705,000
2. Motots 355,000 357,000 359,000 362,000 367,000 377,000 400,000
3. Brection 41,700 41,800 42,100 42,400 42,800 43,800 46,100
. Feed Water Heaters
A. L=P closed heaters 347,500 345,000 212,000 215,000 106,000 111,000  =-=--- -
B. H-P clcsed heaters 651,000 392,000 361,500 173,000 116,000  ~===--- 151,000
€. Deaeracing heater 350,400 339,000 264,000 259,600 256, 400 254,000 -------
D. Insulation
1. €losed heaters 30,000 20,200 16,100 9,500 2,700 mmnn- ma mem—e——
2. Deaeratora 25,700 24,900 19,600 19,200 19,000 18,800  =m=eee-
E Structural werk . |
1. For clesed heators 42,000 31,500 21,000 10,500 | 10,500 cemmmee
2. For deaerators 74,500 71,900 58,800 57,400 ; 56,400 55,600
: i
Boiler Feed Pumps ' :
A, Pumps and base plates 469,000 446,000 421,000 409,000 ! 394,000 389,000 382,000
B. Fluid drive 333,000 333,000 333,000 241,000 @ 241,000 241,000 241,000
C. Motors 682,000 631,000 600,000 572,000 , 542,000 532,000 534,000
D. Hrection 48,700 46,800 Le, TOO 43,700 42,400 42,000 41,400
E. Foundation for pumps 10,200 8,700 9,200 8,900 8,600 8,500 8,300
. Condengace Pumps
A. Pumps 122,000 121,000 78,000 80,000 76,000 80,000
B. Motors 71,800 71,500 45,200 46,000 35, 200 37,000
¢. Erection 12,900 12,800 12,400 12,500 12,100 12,500
. Piping and Insulation |
A. Extractlon steam 726,900 631,800 539,700 447,600 | 356,200 251,700 147,600
B. Reater vents and drains ‘
C. Feed water piping 483,000 431,000 319,000 294,000 | 294,000 174,000 359,000
D. Gondensate piping |
1, From condensat i
Chrough ToF heators 188,700 186,700 166,000 166,000 . 141,100 141,100  =eeeee
2. To deaerator and B.F. !
pump suction
E. Main steam 107,300 97,000 97,000 97,000 97,000 97,000 97,000
. Demineralizing Bquipment 230,000 217,000 208,000 203,000 198,000 195,600 195,000
and Cendensate Storage Tanks
Blectrical 347,200 337,500 328,000 323,000 317,700 317,800 265,800
Turbine Room Building - - - “ - - --- - T - - .- .-
Total Items 1-10 37,564,775 37,000,975 36,404,550 35,123,550 35,872,350 35,857,050 36,197,375
Total Constant Coat 11,874,000 11,874,000 LL,874,000 11,874,000 £1,874,000 11,874,000 11,874,000
Total Turbine Planc Cost 49,438,775 48,964,975 48,368,550 47,997,350 47,746,350 47,731,030 48,071,375
Piping In Containment Vessel 1,266,000 1,003,000 1,003,000 1,001,000 . 1,001,000 986,000 997,000
Grand Total 50,704,775 49,967,975 49,371,350 48,898,550 48,747,350 48,717,050 49,068,375
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TABLE 12,7 (Continued)

1000 MWe INDIRECT CYCLE TURBINE PLANT

SUMMARY OF COST DATA

1400 PSIA, B87 ¥ THROTTLE STEAM

(200 F SUPERHEAT)

Hearer Arrangement 7 [ - & 3 2 1
1. Turbine Generator and Acceassries
A. Turbine generator unit 23,400,000 23,400,000 23,400,000 23,400,0pC 23,400,000 23,400,000 23,400,000
B. Turbine generator evection 700,000 760,000 700,000 700,000 700,000 700,000 700,000
C. Reserve aexciter € CORg >
D. Turbine foundatfon 345,000 345,000 345,900 345,000 345,000 345,000 345,000
2. Condensers :
:: g:;li:c:":‘: :ﬁ:::’"i“ 2,265,000 2,280,000 2,310,000  2,325,0b0 2,400,000 2,520,000 2,715,000
C. Tubes 1,640,000 1,650,000 1,665,000 1,715,000 1,710,000 1,855,000 1,956,000
D. Steam jet air equipment 28,875 28,875 26,250 26,20 26,250 26,250 49,875
B. Erection 370,000 372,000 378,000 a82,0p0 384,000 414,000 428,000
F. Deaeration - hot well of NOHE > 121,900
cond
G. L-P heaters In exhaust steck 50,000 50,000 50,000 50,000 25,000 25,000 25,000
3. Circulating Water System
A, Structures
1. Crib house
4, Substvutture
b. Superstructure
c. Steel
d. Miscellaneous 847,000 849,000 851,000 857,000 868,000 851,000 926,000
2. bredging
3, Intake flume or forebay
4. Seal well
5, Discharge flume
é. Outfall !
B, Crib house equipment f{érected) ;
1. Traveling screens :
2. Screen wash pumpe 188,000 189,000 190,000 193,0p0 198,000 207,000 222,000
3. Screen wash plping '
4. Chlorination equipment
5. Chlorine handling '
€. Circulating water plping 1,138,000 1,140,000 1,143,000 1,!.53,0!00 1,168,000 1,200,006 1,249,000
D. Circulating water pumps
1. Pumps 547,000 549,000 353,000 561,000 576,000 608,000 655,000
2. Motors 340,000 341,000 343,000 346,000 352,000 363,000 381,000
3. Erection 40,200 40,300 40,500 40, 800 41,300 42,500 44,200
4. Feed Water Heaters
A. L-P clogsed heaters 323,000 322,000 198,000 200,000 103,000 104,500
B, E-F closed heaters 607,000 366,500 340,000 163,000 113,500 =-=-=-- 151,000
¢. Deaerating heater 267,000 259,400 254,000 250,000 247,000 245,600 ————
D. Insulation
\ 1. Closed heaters 28,200 20,000 14,900 8,900 2,600 ————— ——————
2. Deaerators 19,900 19,200 18, 700 18, 400 18, 200 18,000 -
E. Structural work
1. For closed Leat:zra 42,000 31,500 21,000 10, 500 10,500 ——————
2. For deaerators 59,800 57,300 55,500 Sk,lﬁDO 53,400 53,000
5. Boller Feed Pumps ! i
A. Pumps and base plates 437,000 417,000 396,000 387,000 174,000 370,900 360,000
B, Fluid drive 333,000 333,000 241,000 241,000 241,000 241,000 241,000
C. Motors 618,000 592,000 549,000 526,000 506,000 494,000 479,000
D, Erection 46,000 44,400 42,600 41,800 40,700 40,000 39,500
E. Foundation for pumps 9,500 9,100 8,600 B,SIOO 8,200 8,100 7,900
6. Condensate Pumps X
A. Pumps 112,000 111,000 72,000 74,400 70,000 75,000
B. Motors 66,100 65,700 41,800 42,700 32,900 34,700
€. Erection 12,250 12,200 11,800 11,900 11,600 12,000
7. Piping and Insulation |
A. Extraction steam } 716,100 612,600 536,100 443,700 353,100 251,700 147,600
B. Heater vents and draine |
C. Feed water piping 396,000 378,000 319,000 294,000 294,000 174,000 359,000
D. Condensate piping |
L, From condengate putaps
through L-rshea:zrs].’ 188,700 188,700 166,000 149,§00 136,700 136,700 _ —memess
2. To deaerator and B.F. |
pump suction R |
E. Main steam 132,300 121,700 111,700 111,7‘00 111,700 111,700 111,700
8. Demineralizing Equipment 212,000 202,000 195,000 190,400 186,000 185,000 182,000
and Condensate Storage Tanka 1
9. Electrical 330,800 325,500 313,900 310,260 305, 800 306,700 252,300
10, Turbine Room Building ~ =rmteer mweeees emmeaes B el T T T PR P PP
Total Items 1-10 36,849,725 36,422,975 35,901,350 35,631,350 35,413,450 35,458,450 35,593,975
Total Condtant Cost 11,874,000 11,874,000 11,874,000 11,874,400 11,874,000 11,874,000 11,874,000
Total Turbine Plant Cost 48,723,725 48,296,975 47,775,350 47,505,350 47,287,450 47,332,450 47,427,97:
11. Piping In Containment Vessel 1,172,000 1,050,000 1,020,000 1,012,000 1,012,000 1,027,000  1,041,00
Crand Total esae 49,895,725 49,346,973 48,793,330 48,517,450 48,299,450 48,339,450 48,508,975
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TABIE 12.7 (Continued)

100G MWe INDIRECT CYCLE TURBINE FLANT

SUMMARY OF COST DATA

1400 PSIA, 987 F THROTILE STEAM

€400 F SUPERHEAT}

10.

L1.

Heater Arrangement I 3 5 4 3 2 1

1. Turbine Generator and Accessories )

4. Turbine generator unit 23,560,000 23,560,000 23,560,000 23,560,000 | 23,560,000 23,560,000 23,560,000

B. Turbine generator erection 700,000 700,000 700,000 700,000 700,000 700,000 700,000
¢. Reserve exciter % CONSTANT >
D. Turbine Ffoundation 345,000 343,000 345,000 345,000 345,000 345,000 345,000
Condensetrs

4. Bhells and accessories 2,130,000 2,145,000 2,160,000 2,175,000 | 2,235,000 2,340,000 2,535,000
B. Dry vacuum pumps A
€. Tubes 1,572,000 1,585,000 1,595,000 1,61C¢,000 1,605,000 1,692,000 1,830,000
D. Steam Jet alr equipment 28,875 28,875 26,250 26,250 26,250 26,250 49,875
E. Brection 350,000 353,000 355,000 355,000 366,000 381,000 405,000
¥F. Deaeration - hot well of NONE 1L4,000

cond,

G. L-P heaters in exkaust stack 50,000 50,000 50,000 50,000 25,000 25,000 25,000

. Circulating Water System
A, Structures

1. crib house
a. Substructure
b. Superstructure
c. Steel
d. Miscellaneous 823,000 826,000 828,000 832,000 841,000 861,000 894,000
2. Dredging
3. Intake flume or forebay :
4. Seal well :
5. Discharge flume
6, Qutfall
B. Crib house equipment (erected)
1. Traveling screens
2. Bcreén wash pumpa 178,000 179,000 180,06¢ 182,000i 185,000 194,000 208,000
3. Screen wash piping
4. Chlorination equipment |
5. Chlorine handling i
€. Circulacing water piping 1,105,000 1,104,000 1,112,000 1,117,000 1,130,000 1,158,000 1,204,000
D. Circulating water pumps
L. Pumps 515,000 519,000 522,000 ¢ 527,000 540,000 567,000 612,000
2, Motors 329,000 310,000 331,000 333,000 338,000 348,000 365,000
3. Erection 39,100 33,200 39,300 39,500 40,000 41,000 42,700
Feed Water Heaters
A, L-P closed heaters 297,000 298,500 185,000 189,000 94,000 97,000  =m=me—-
B. E-P closed heaters 570,500 346,500 322,000 141,500 107,500 wm——— 147,000
C. Deserating heater 256,400 249,600 244, 400 240, 400 238,000 237,000  =mmmee-
D. Insutation
1. Closed heatera 26,000 18,500 13,900 7,700 2,400  ----- e m———
2, Deaeratoras 19,000 18, 400 18,000 17,700 17,500 17,400 —————-
E. Structural work
1. Por closed heatars 42,000 31,500 21,000 10, 500 10,500  -=--m-- - ————
2. For deaerators 56,400 54,200 52,800 51,800 51,000 50,600 —————
Boller Feed Pumps
A. Pumpa and bals)e plates 411,000 394,000 375,000 367,000 357,000 354,000 349,000
B. Fluid drive 241,000 241,000 241,000 241,000 241,000 192,000 241,000
C. Motors 567,000 530,000 508,000 489,000 470,000 462,000 466,000
b. Erecrion 43,800 42,400 40, 800 40,200 39,200 39,000 38,600
E. Foundation for pumps 3,000 8,600 8,200 8,000 7,800 7,700 7,600

. Condensate Pumpsa
A. Pumps 104,000 163,000 68,000 69,000, 66,000 70,000
B. Motors 61,400 61,200 39,200 ﬁ’ol),()()’.')1 30,900 32,600
{. Erection 11,700 11,700 11,400 11,500/ 11,200 11,600

I

. Piping and Insulation |
A. Extraction orean ains } 716,100 612,600  $36,100 443,700 353,100 251,700 147,600
€. Feed water piping 390,000 378,000 319,000 ZBI,DUO‘ 281,000 174,000 359,000
D. Condensate piping }

1. from condensate pumps :
through L-P heaters. 176,200 176,200 149,500 149,500i 136,700 136,700 e=rme--
2. To deaerator and B.F.
pump suction i
E. Main steam 149,500 149,500 149,500 148, 500 149,500 149,500 149,500

. Demineralizing Equipment 149,000 190,000 184,000 1.80,000j 176,000 175,000 176,000
and Condensate Stnra%e Tanks '

. Electrical 316, 800 309,700 302,600 299, 100‘ 295,300 296,300 244,000
Turbine Room Bullding a e e m emrmeran - .- - [ el Cae -
Total Ttems 1-10 36,388,775 35,994,175 35,592,950 35,282,850 35,071,850 34,992,350 35,214,875
Tetal Comstént Goat 11,874,000 11,874,000 11,874,000 11,874,000 11,874,000 11,874,600 11,874,000
Total Turbine Plant Goat 48,262,775 47,868,175 47,466,950 47,156,850 46,945,850 46,866,350 47,088,875
Piplng In Containmeat Vessel 1,337,000 1,191,000 1,189,600 1,180,000 1,180,000 1,170,000 1,182,000
Grand Total 49,599,775 43,059,175 48,635,930 48,136,850 48,125,850 48,036,350 48,270,875
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TABLE 12,7 (Continued)
SIMMARY OF COST DATA
1200 PS1A, 367 F THROTTLE STEAM
(SATURATED STEAM)
1000 MWe INDIRECT CYCLE TURBINE .PLANT
Rester Arrangement [ > i ] 2 L
1. Turbine Generator and Accessories . i
A. Turbfne generator unit 25,000,000 25,000,000 25,000,000 251004, 000 25,000,000 25,000,000
B. Turbine generator erection 700,000 700,000 700,000 700,000 F00,660 700.00‘0
C. Reserve exciter < CONSTANT -
D. Turbine foundation 345,000 345,000 345,000 345,000 345,000 345,000
2. Condensers
i g:;l‘];:c::: ;:;::“"" } 2,205,000 2,235,000 2,250,000  2260,000 2,380,000 2,550,000
€. Tubes 2,052,000 2,064,000 2,070,000 2}130,000 2,214,000 2,424,000
D. Steaw jet alr equipment 28,875 28,875 28,875 26,250 26,250 49,875
£. Brection 444,000 447,000 453,000 461,000 574,000 513,000
F. Deaeration - hot well of RONE . 152,000
cond,
G. L-P heaters in exhauat stack 50,000 30,00 50,000 25,000 25,000 25,000
3. Circulating Water System
A. Structures
1. Crib house
4., Substruccure
b. Superstructura
¢, Steel
d. Miscellaneocus 948,000 952,000 957,000 967,000 990,000 1,042,000
2, Dredging
3. Incake flume or forebay
4. geal well
5. Discharge flume
é. Outfall
B. Crib house equipment (erectad)
1. Traveling screens
2. Bereen :::sh pumps 232,000 234,000 236,000 _2#0,000 250,000 272,000
3. Screen wash piping |
4. Chlerinatfon equipment
3, Chlotine handlipg .
C. Cireulating water piping 1,241,000 1,286,000 1,294,000 1{307,000 1,339,000 1,411,000
D. Clirculating water pumps
1. Pumps 686,000 692,000 699,000 712,000 743,000 813,000
2. Motors 392,000 395,000 397,000 402,000 413,000 440,000
3. Erection 45,400 45,600 45,800 46, 300 47,500 50,100
4. Peed Water Heaters
A, L-P closed heaters 486, 500 230,000 296,500 143,000 m—m—
E. <P cloged heaters 538,000 503,500 250,500 204,000 - 207,000
C. Peaerating heater 397,500 384,000 371, 400 361,500 354,000 mmeme—
D. Ineulation
1. Gloged heaters 31,400 24,000 14,000 6,000  —mmmemm
2, Deaerators 29,600 28,400 27,300 26,600 26,100
E. Btructursl work
1. Por closed heatars 31,300 21,000 10,500 10,500 mmmm——— mmm———
2. For deaerators 88,600 84, 100 81,000 i 71,500 76,200 [ ——
. Boller Feed Pumps
A, Pumps and base plates 543,000 492,000 467,900 437,000 423,000 408,000
B. Flaid drive 333,000 333,000 241,000 241,000 241,000 241,000
C. Motors 658,000 630,000 582,000 548,000 521,000 520,000
D. Erection 42,300 48,100 46,000 43,400 42,400 41,100
E. Foundation for pumps 12,700 11,600 11,000 . 10,300 10,000 9,700
. Condensate P '
A,npxl:: e Tumes 171,000 110,000 114,000 80,000 88,000 .-
B. Motors 155,900 59, 400 61,400 36,900 40,400  —-emme-
€. Ercction 14,500 13,300 13, 600 12,500 13,200 P
. Piping and Insulation ‘
A. Extraction steam } 603,000 536,400 441,000 1381, 600 243,000 143,700
B. Heater vents and drains
C. Feed water piplog 441,000 441,000 265,000 265,000 160,400 311,000
. f1:°“ge“"te Eipins 290,200 203,500 203,500 185,800 185,800 ——————
" theough LoP hestorer 290,200 203,500 203,500 185,800 185,800 —
2. To deserator and B,F.
ump suction
E. Hll: steam 47,500 47,500 42,700 42,700 42,700 42,700
. Deminerslizing Equipment 284,000 267,000 254,000 242,000 234,000 233,000
and Condensate Storage Tanks '
9. Electrical 364,600 344,600 336,200 1326, 800 325,000 272,400
L0, Turbine Room Building  ==w-s==«  eceesees eeeaes B -
Total Items 1-10 39,983,075 39,345,875 38,645,275 38,324,050 38,123,550 38,216,575
Total Constant Cost 11,874,000 11,874,000 11,874,000 11,874,000 11,874,000 11,874,000
Total Turbine Planc Cost 51,857,075 51,220,875 50,519,275 50*198.050 49,597,950 50,000,575
. Piping In Containment Vessel 1,090,000 956,000 879,000 821,000 785,000 785,000
Grand Total 52,947,075 52,176,875 51,398,275 51,019,050 50,782,950 50,875,575
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TABLE 12.7 (Continued)

SUMMARY OF COST DATA
1200 PSIA, 657 F TEROTTLE STEAM
(100 F SUPERHEAT)
1000 MWe INDIRECT CYCLE TURBINE PLANT

Heater Arrangement [ 5 & a3 2 1

1. Tutbine Generator and Accessocries L

A. Turbine generator unit 24,100,000 24,100,000 24,100,000 24,100,000 24,100,000 24,100,000

B. Turbine generator erection ) 700,000 700,000 ¥00,000 700,000 700,000 700,000

C. Reserve exciter % CONSTANT

D. Turbine foundatiom 345,000 345,000 365,000 385,000 345,000 345,000
2. Gondensers

4. Shells and accessories } 2,670,000 2,700,000 2,715,000 2,700,000 2,840,000 3,156,000

B. Dry vacuum pumps

C. Tubes 2,000,000 2,004,000 2,010,000 2,0§5,000 2,064,000 2,250,000

D, Stesm jet alr eguipment 18,875 28,875 28,875 ¥6,250 26,250 49,875

E. Erecticn 423,000 426,000 428,000 4B5,000 447,000 480,000

F. Deaeration - hot well of NONE 142,000

cond,
G. L-P heaters in exhaust stack 50,000 50,000 30,000 £5,000 25,000 25,000

3. Circulating Water System
A. Structures
1. ¢rib house
a. Substructure
b. Superstructure
c. Steel
d. Miscellsneous 918,000 922,000 926,000 9p4, 000 952,000 999,000
. Dredging
. Intgke flume or forebay
. Seal well
Discharge flume
6. Dutfall
B, Crib house equipment (erected)
1. Traveling screens
2. Screen wash pumps 218,000 221,000 223,000 2#6,000 234,000 254,000
3. Sereen wash piping 1
4. Chlorinarion equipment i
5. Ghlerine handling

VB LR

C. Circulating water piping 1,237,000 1,244,000 1,250,000 1,260,000 1,286,000 1,332,000
D. Circulating water pumps B
1, Pumps 645,600 650,000 655,000 656,000 692,000 755,000
2. Motora 377,000 379,000 381,000 1p5,000 395,000 418,000
3. Erection 43,800 44,000 444, 200 , 600 45,500 48,000
4, Feed Water Heaters
A. L-P cloged heatere 452,500 271,000 274,500 1B1,500 137,500 amm——-
B. H-P closed heaters 476,000 448,000 216,000 185,000 =  m=mes=- 189,000
¢. Deaerating heater 3%32000 357000 347 400 3h%; 600 267,400  wealazi
D, Insulation
1. Closed heaters 27,700 21,500 12,500 5,300 i
2. Deaerators 27,200 26,300 25,500 5,000 19,900
E. Structural work
1. For closed heatars 31,500 21,000 10,500 0,500 ————————
2, For deagrators 80,000 76,500 74,000 2,00¢ 59,%00
5. Beiler Feed Pumps
A. Pumps and base plates 478,000 439,000 420,000 3ps,000 381,000 373,000
B. Flufé drive 333,000 333,000 333,000 241,000 241,000 241,000
&. Motors 657,000 627,000 587,000 555,000 532,000 526,000
D. Erection 46,960 43,600 42,100 0,000 39,200 38,200
E. Foundatlon for pumps 11,200 10, 400 10,000 19,400 9,200 8,900
6. Condensate Pumps :
A. Pumps 163,000 109,000 112,000 PS,OOO §8,000
B. Motors 108,700 59,200 60,100 g&,fu)ﬂ 40,300
©. Erection 14,000 13,300 13,400 12,800 13,200
|
7. Piping and Insulation I
A. Bxtraction steam 603,000 536,400 441,000 1,600 243,000 143,700
B. Heater venta and drains
G. Feed water piping 435,000 435,000 277,000 277,000 173,200 335, 500
D. Condensate piptng ‘
1. nd |
E;::u:; L‘_’;“";::tﬁ‘,“’:‘,” 196,000 166,000 165,000 1F5,5oo 165, 500 wmmeamn
2. To desetraror and B.F. ‘
tl
B mﬁ“ﬁ'&ﬂi‘ - 54,500 54,500 30,000 30,000 30,000 30,000
8. Demfnerslizing Equipment 250,000 237,500 227,000 2‘&3,000 213,000 212,000
and Condensate Storage Tanks
9. Electzical 353,400 340.200 333,200 3%4,400 322,000 268,800
10. Turbine Room Building e cmumman e——— S denmmme emaan
Total Items 1-10 38,923,275 38,439,275 37,868,375 37,502,850 37,167,050 37,433,975
Total Constant Cost LL,874,000 11,374,000, 11,874,000 11,874,000 11,874,000 11,874,000
Total Turbine Plant Cost 50,797,275 50,313,275 49,742,375 43, ; 6,850 49,041,650 49,307,975
11. Piping In Containment Vessel 724,000 724,000 747,000 747,000 744,000 746,000
Grand Total 51,521,275 51,037,275 50,489,375 50,123,850 49,785,050 50,053,975
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TARLE 12.7 (Continued)
SUMMARY OF COST DATA
1200 PS1A, 767 F THROTTLE STEAM
(200 ¥ SUPERHEAT)
1000 MWe INDIRECT CYCLE TURBINE PLANT
Heater Arrangement 6 5 & 3 Z 1
1. Turbine Genersator apd Accessories .
A. Turbipe generater unit 23,300,000 23,300,000 23,300,000 23,300,000 23, 300,000 23,300,000
B. Turbine generator erection 700,000 700,600 100,000 700,000 700,000 700,000
C. Reserve exciter «— CONSTART
D. Turbine foundatien 345,000 345,000 345,000 345,000 345,000 345,000
2. Condensers
A. Shells and accessories
B. Dry vacuun pumps 2,505,000 2,535,000 2,550,000 ZJ580,000 2,700,000 2,940,000
C. Tubes 1,806,000 1,830,000 1,845,000 1/875,000 1,950,000 2,115,000
D. Steam jet alr equipment 28,875 28,875 28,875 26,250 26,250 49,875
E. Erection 402,000 405,000 409,000 414,000 426,000 459,000
F. Deaeration = hot well of NONE > 132,000
cond.
G. L=P heatets in exbausr stack 50,000 50,000 50,000 25,000 25,000 25,000
3. Circulating Water Syatem
A. Structures
1. Crib house
a. Substructure
b. Superstructure
<. Steel
d. Migcellaneous 890,000 894,000 898,000 305,000 923,000 965,000
Z. Dredging :
3. intake flume oxr forebay
4. Seal well
5. Discharge flume
4. Outfall
B. Crib house equipment (erected) :
1. Traveling acreens 4
2. Screen wash pumps 207,000 209,000 210,000 . 214,000 211,000 239,000
1. Screen wash piping i
4, Chlorination equipment
5. Chlorine handling
. Circulating wacer plping 1,198,000 1,204,000 1,209,000 1,220,000 1,245,000 1,303,000
D. Cireulating water pumps
L. Pumps 606,000 612,000 617,000 628,000 652,000 109,000
X, Motors 362,000 365,000 367,000 370,000 379,000 400,000
3. Erection 42, 400 42,600 42,800 43,200 44, 100 46,200
&4, Feed Water Heaters
A. L-P closed heaters 416,000 251,000 254,500 123,000 128,300 2 =  s;emee-
BE. H-? closed heaters 437,000 413,000 200,000 172,000 ====- - 177,000
C. Deacrating heater 349,300 339,000 265,000 260,000 256,400  —=e=ue-
D. Insulaticn
1. Cloaed heaters 25,200 19,200 L1,500 4,800 mm———— mumm——
2. Deserators 23,700 25,000 19,700 19,200 19,000  ==mm--s
E. Structural work
1. For closed heatars 31,500 21,000 10,500 10,500 wmmmmmn memem——
2. For deaerators 74,700 72,000 59,000 57,300 56,400 = s=ewe=me
4. Boiler Feed Pumps ‘ H
A. Pumps and base plates 438,000 405,000 389,000 i 368,000 361,000 350,000
B. Fluid drive 333,000 241,000 241,000 ! 241,000 241,000 241,000
C. Motors 584,000 566,000 532,000 . 505,000 487,000 486,000
D. Erection 43,500 40,800 39,500 37,800 37,200 36,300
E. Foundation for pumpa 10, 300 9,600 4,300 8,800 8,600 8,400
&. Condensate Pumps
A. Pumps 148,000 100,000 101,000 77,000 81,000
B. Motors 98,900 54,600 55,300 ;35,800 37,500
C. Erection 13,200 12,700 12,700 . 12,300 12,800
7. Piping and Insulation |
A- Extraction sceam } 603,000 532,500 441,000 I 381,600 243,000 143,700
B. Heater vents and drains !
C. Feed water piping 435,000 350,500 277,000 | 277,000 173,200 335,500
D. condensace piping |
1. From condensate pumps !
through L-F heaters. 196,000 166,000 166,000 | 166,500 166,500  —--eee-
2. To deaerator and B.F. :
pump suction H
E. Main steam 163,000 103,000 92,200 ' 85,200 85,200 85,200
i
8. Demineralizing Equipment 229,000 218,000 210,000 ¢ 203,000 198,000 197,500
and Condengate Storage Tanks ‘
9, Electrical 335,100 324,100 317,900 310,600 303,700 256,100
10, Turbine Room Building .- [ PR fem - [, [
Total Items 1-10 37,376,875 36,784,475 36,275,775 36,001,850 35,828,150 36,044,775
Total Constant Cost 11,874,000 11,874,000 11,874,000 1;,374,000 11,874,000 11,874,000
Total Turbine Plant Coat 49,250,873 48,658,475 48,149,775 47,875,850 47,702,150 47,918,715
11. Piping In Containment Veasel 965,000 1,066,000 880,000 ' 871,000 864,000 872,000
Grand Total 50,219,875 49,724,475 49,029,775 48,746,850 48,566, 150 48,790,775
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TABLE 12,7 (Continued)
SUMMARY OF COST DATA
1200 Ps1A, 567 F THROTTLE STEAM
(300 F SUPEREEAT)
1000 MWe INDIRECT CYCLE TURBINE PLANT
Heater Arrangement [ 2 4 k] 2 1
1. Turbine Generator and Accessories
A. Turbine generator unit 23,400,000 23,400,000 23,400,000 231400,000 23,400,000 23,400,000
8. Turbine generator eraction _ 700,000 700,000 700,000 700,000 700,000 700,000
C. Reserve exciter : % CONSTANT »
b. Turbine foundation 345,000 345,000 345,000 345,000 345,000 345,000
Condensers
A. Shells and accessories
B. Dry vacuum pumps } 2,340,000 2,370,000 2,500,000 2} 430,000 2,535,000 2,805,000
C. Tubes 1,692,000 1,704,000 1,710,000 11731,000 1,830,000 1,965,000
D. Steam Jet air equipment 28,875 28,875 28,875 26,250 26,250 49,875
E. Erection 381,000 383,000 384,000 390,000 405,000 430,000
F. Deacration - hot well of NOKE > 126,000
cond.
G, L-F heaters in exhaust stack 50,000 50,000 50,000 25,000 25,000 25,000
Circulating Water System
A, Structures
1. Crib house
a. Substructure
b, Superstructure
. Steel
d,_ Miscellaneous 861,000 865,000 868,000 875,000 894,000 929,000
2. Dredging
3. Intake flume or forebay i
4. Seal well :
5. Discharge flume )
6. Outfall 14
B. Crib houge equipment {erected) [
1. Traveling screens .
2. Screen wash pumps 195,000 196,000 147,000 | 200,000 209,000 224,000
3. Screen wash piping
4. Chlorination equipment
5. Chlorine handling
€. Circulating water piping 1,158,000 1,163,000 1,167,000 1,178,000 1,205,000 1,254,000
D. Circulating water pumps .
L. Pumps 567,000 571,000 575,000 586,000 612,000 §60,000
2. Motora 348,000 350,000 351,000 355,000 365,000 382,000
3. Erection 41,000 41,200 41,300 41,700 42,700 444, 400
Feed Water Heaters
A. L=P closed heaters 386,500 235,000 238,000 115,000 120,500  =------
B. H-P closed heaters 408,000 386,000 147,500 162,000 ~o-s-== 168,000
€. Deaerating heater 267,000 260,000 254,000 249,800 247,000  =e=menee
D. Insulation
t. Closed heatera 23,100 18,700 10,700 6,500  mmmmmem mmeeee-
2. Deasrators 19,900 19,800 18,800 18,400 18,200  e===n--
E. Structural werk
1. For closed heators 31,500 21,000 1o, 500 10,500  mmeeee- mem =
2. For deaerators 59,800 57,600 55,800 54,200 53,500 ------—-
Boller Feed Pumps
A. Pumps and base plates 407,000 378,000 365,000 348,000 342,000 333,000
B. Fluid drive 241,000 241,000 241,000 241,600 192,000 192,000
¢. Motors 534,000 516,000 487,000 i 465,000 449,000 451,000
b. Erection 40,900 38,500 37,500 ;36,000 15, 500 34, 800
E. Foundation for pumps 2,700 9,000 8,700 Poo8,400 8,200 8,000
. Gondensate Pumps |
A. Pumps 135,000 92,000 94,000 72,000 75,000
B. Motors 9,500 50,600 51,200 33, 500 35, 100
C. Erection 12,600 12,100 12,200 11, 800 12,100
Piping and Insulation
4. Extraction stean 601,800 515,700 441,000 | 334,500 228,900 143,700
B. Heater vents and drains
€. Feed water piping 150,500 350,500 277,000 277,000 173,200 335,500
D. Condensate piping
1. From condensate pumpa
through L-P heaters. 196,000 166,000 166,000 154, 500 150,000 amamaa-
2, To desevator and B.F.
pump suction
E. Main ateam 118,000 118,000 118,000 118,000 118,000 118,000
. Demineralizing Equipment 212,000 203,000 195,000 190,000 186,000 186,000
and Condensate Btorage Tanks 1
Blectrical 320,400 310,200 305,100 i 298,800 298,500 245,400
Turbine Room Building - - -~ - - - f- .- - - -
Total Icema 1-10 36,572,475 36,165,575 35,791,175 35,485,850 35,336,650 35,554,675
Total Constant Cost 11,874,000 11,874,000 11,874,000 1’..874,000 11,874,000 11,874,000
Total Turbine Plant Cost 48, 446,475 48,039,575 47,665,175 47,359,850 47,210,650 47,428,673
Piping In Contsinment Vessel 1,017,000 1,017,000 1,008,000 1,008,000 1,000,000 1,008,000
Grand Total 49,463,475 49,056,575 48,673,175 48,367,850 48,210,650 48,436,675
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TABLE 12,7 {Continued)
SIMMARY OF COST DATA
1200 P514, 967 F THROTTLE STEAM
{400 F SUPERHEAT)
1000 MWe IRDIRECT CYCLE TURBINE PLANE
Heater Arrangement . & 5 - % K] z T
1. Turbine Generator and Accessories
A. Turbine generator unit Z3, 360,000 23,560,000 23,560,000 24,560,000 23,560,000 - 23,560,000
B. Turbine generator eraction 700,000 700,000 700,000 700,000 700,000 700,000
¢, Reserve exciter < CONSTANT
D. Turbine foundation 343,000 345,000 345,000 345,000 345,000 345,000
2. Condensers
3 Shells and accessories 2,205,000 2,235,000 2,250,000 2,280,000 2,380,000 2,550,000
- vacuum 8 .
c. m’,'e. pump 1,584,000 1,605,000 1,620,000 4,850,000 1,707,000 l,agg,ggg
D. Steam jet air equipment 28,875 28,875 28,875 26,250 ' 26,250 »
E. Erectlcjm autpme 363:000 366:000 58,000 372,000 413,000 409,000
P. Deasration - hot well of NONE > 115,000
cond ,
G. L«P heaters in exhaust stack 50,000 50,0600 50,000 25,000 25,000 25,000
3. Cireulating Water Bystem
A. Structures
1. Crib house
a. Substrycture
b. Superstructure
c. Breel
d. Miscellanecus 835,000 840,000 844,000 850,000 864,000 898,000
2, Dredging
3, Intake flume or forebay
4. Seal well
5. Discharge flume
6. Outfall i
8. Crid house equipment (erected) i
1. Traveling ser: | .
2. Scr::n zsh p:;:: 183,000 185,000 187,000 ; 189,000 195,000 210,000
3. 8creen wash piping ¢
%. Chlorination equipment
5. Chlerine handli
c. Circului:: w.:,, :fpi,,s 1,221,000 1,128,000 1,131,000 1, 142,000 1,162,000 1,209,000
« Circul
? l.r;:m;:ins vater puaps 531,000 538,000 543,000 551,000 570,000 617,000
2. Motors 335,000 337,000 338,000 342,000 349,000 366,000
3. Erection 39,600 39,800 40,000 40, 400 41,100 42,800
4. Feed Water Heat
ATGL..p‘n;:u:‘h:::e" 335,000 219,000 232,000 109,000 113,000 il
B. H-P closed heaters 384,500 364,000 177,000 154,000 = ===eea- 160,000
C. Desevating heater 257,000 250,400 247,600 240, 400 238,400 =
D. Insulation
1. CL d heat 21,300 16,400 10,000 4,200 -
2. D!:::ato:s e 19,000 13:400 18,000 17,700 17,600
E. Strucrural work
1. losad 31,500 21,000 10,500 10,500 —wmaman nmmn—m—
3 or Gaoned hearers 56,400 54,500 53,000 51,800 51,200  =emem --
5. Boller Feed Pumps
382,000 356,000 349,000 330,000 326,006 318,000
B vy God buse plates 241,000 241,000 192,000 192,000 192,000 192,000
¢. Motors 492,000 476,000 451,000 432,000 421,000 422,000
D. Erection 38,900 36,800 35,900 34,600 34,200 33,500
E. Foundation for pumps 9,100 8,500 8,300 8,000 7,900 7,100
6. ‘Condensate P
A, Pumps e 125,000 86,000 87,000 b 64,000 70,000
B. Motors 84,200 47,300 47,900 31,500 32,900
C. Erection 12,000 11,600 11,700 11,300 11,600 "
7. Piping and Insulation !
A. Extraction ateam 595,200 314,200 441,000 ! 334,500 228,500 143,700
B. Heater vents and drains ‘
C. Feed water piping 350,500 150,500 227,000 277,000 173,200 335,500
D. Condensate piping ‘
1. From condensate pumps :
through L-P heaters, 183,500 154,000 150,000 | 150,000 150,000 000 —emeeeo
2. To deserator and B.¥.
pump auction - |
E. Hain steam 138,000 136,000 138,000 138,000 138,000 138,000
i
8. Demineralizing Equipment 198,000 190,000 184,000 179,000 175,000 177,000
and Condensate Storage Tanks !
9. Electrical- 307,100 298,800 294, 800 i 289,000 288,900 235,700
10, Turbine Room Building = “cTeeees memmemem oeoo. frovemm= meseewme eeeaaas
Total Items 1-10 36,161,675 35,810,075 35,421,575 15,135,150 35,008,150 35,081,150
Total Constant Cost 11:874:000 11:874:000 11:874,000 11;874,000 11,874,000 11,874,000
Total Turbine Plant Cost 48,035,675 47,684,075 47,295,575 47,009,150 46,862,150 46,955,150
11. Piping In Containment Vessel 1:066:000 1,066,000 1,058,000 1,058,000 1,049,000 1,061,000
Grand Total 49,101,675 48,750,075 48,353,575 48,067,150 47,931,150 48,016,150
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TABLE 12.7 (Continued)
SUMMARY OF COST DATA
1000 PSIA, 545 F THROTTLE STEAM
{SATURATED STEAM)
1000 Mwe INDIRECT CYCLE TURBINE PLANT
Heater Arrangement ] 3 [ 3 b3 T
1. Turbine Generator snd Accessories
A. Turbine generator unit 25,000,000 25,000,000 25,000,000 25,000¢000 25,000,000 25,000,000
B. Turbine generator evection 700,900 700,000 700,000 7004000 700,000 700,000
. Reperve exciter CONSTANT »
D. Turbine foundation 345,000 345,000 345,000 345}000 343,000 345,000
2. Condensers
4. Shells and acceasories 2,985,000 3,000,000 3,030,000  3,080[000 3,210,000 3,480,000
B. Dry vacuum pumps
G. Tubes 2,145,000 2,160,000 2,175,000 2,205} 000 2,310,000 2,505,000
D. Steam jet air equipment 28,875 28,875 28,875 26) 250 26,250 47,250
E. Brection 462,000 465,000 470,000 477}000 495,000 528,000
F. Deseration - hot well of HONE - 157,000
econd.
G. L-P heaters in exhaust stack 50,000 50,000 50,000 25,000 25,000 25,000
3. GLrenlating Water System
A. Structurea
1. Crib house
B, Subatructure
b. Superstructure
c. Stee)
d. Miscellaneous 972,000 975,000 982,000 993,000 1,013,000 1,060,000
2. Dredging
3. Intake flume or forebay
4. Seal well
5. Dimcharge flume
6. Outfall !
B. Cribk house equipment (erected) {
1. Traveling screens H
2., Screen wash pumps 242,000 244,000 246,000 251,000 260,900 280,000
3. Screen wash piping I
4, Chlorination equipment i
5. Chlorine handling i
G. Circulating water piping 1,314,000 1,319,000 1,328,000 1,341,000 1,372,000 1,437,000
D, Circulating watet pumps
1. Pumpe 719,000 722,000 732,000 744,000 775,000 839,000
2. Mocors 404,000 406,000 409,000 414,000 425,000 449,000
3, Erection 46,500 46,700 47,000 41,100 47,600 51,000
4. Feed Wster Reatets
A. 1L-P closed heaters 471,000 298,000 303,500 147,000 154,000 Efalabedntd
B. H~F closed neaters 504,500 452,500 204,000 174,500 LCCELLL] 204,500
. Deserating heater 395,400 382,500 369,600 36%,800 355,800  =wmee--
D. Insulation
'1, Closed heaters 30,000 22,400 12,800 L1000 mmee- -
2. Deaerators 29,400 28,200 27,200 24,600 26,200
E. Stroctural Work 31,500 21,000 10,500 19,500
3 Tor closed heaters 87,700 83,400 80100 787000 P —
5. Boller Feed Pumps ! !
A. Pumpa and base plates 328,000 303,000 288,000 271,000 267,000 258,000
B. Fluid drive 241,000 241,000 241,000 241,000 192,00C 192,000
C. Mozers 558,000 534,000 491,000 472,000 452,000 454,000
D. Brection 45,900 42,500 40,500 38,600 37,700 36,600
E. Foundation for pumps 12,400 11,500 10,900 19,300 10,100 9,700
6. Condensate Pumps !
A. Pumps 187,00 125,000 126,000 96,000 101,000
B. Motors 107,400 63,200 62,600 4%,900 45, 300
€. Erection 15,300 14,400 14,500 13,800 14,300
7. Piping and Insulaticn |
A. Extraction steam } 578,100 511,200 516,100 381,600 243,000 120,600
B. Heater vents and draina
C. Feed water pilping 356,300 356, 500 225,500 225,500 143,190 263,000
D. Condensate piping
1. From condensaté pumps E
through L-P heaters. 290,200 203,500 202,700 185,800 185,800 ————in
2. To deaerator and B.F. |
pump suction |
£. Main steam 58,700 56,500 51,700 4?.500 47,500 47,500
8. Deminerallzing Equipment 281,000 265,000 251,000 ZIU;B,DDO 236,000 234,000
and Condensate Storage Tanks i
9. Electricel 340, 600 329,500 322,100 316,000 314,700 261,400
10, Turbine Room Building  =—-=====  eemssss= o wmsemeee oo L el LR L
Total Itemsa 1-10 40,362,975 39,806,575 39,294,175 39,056,850 38,905,850 38,995,550
Total Conatant Cost 11,874,000 11,874,000 11,874,000 11,874,000 11,874,000 11,874,000
Total Turbine Plant Cost 52,236,075 51,580,875 51,168,175 50,930,850 50,779,850 50,869,550
11. Piping In Containnent Vessel 844,000 737,000 681,000 671,000 661,000 671,000
Grand Total 53,080,975 52,417,575 51,849,175 51,601,850 51,440,850 51,540,550
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TABLE 12.7 (Continued)
SUMMARY OF COST DATA
1000 PSIA, 6§45 F THROTTLE STEAM
(100 F SUPERHEAT}
1000 MWe INDIRECT CYCLE TURBINE PLANH
Heater Arrangement & 5 4 3 2 i
1. Turbine Generator and Accessories
A. Turbine generator unit 24,100,000 24,100,000 24,100,000 4,100,000 24,100,000 24,100,000
B. Turbine generator erection 700,000 700,000 700,000 100,000 » 700,000
C. Reserve exciter -« CONSTANT
D. Turbine foundaticn 345,000 345,000 345,000 345,000 343,000 345,000
Condensers
4. Shells and accessori
= Dr; vacuim :ump:“ es 2,790,000 2,795,000 2,820,000 2,865,000 2,990,000 3,240,000
C. Tybes 2,010,000 2,025,000 2,640,000 2,070,000 2,146,000 2,340,000
D. Steem jet alr equipment 28,875 28,875 28,875 26,250 26,250 47,250
E. Erection 438,000 440,000 443,000 450,000 462,000 498,000
F. Deaeration - kot well of NONE - > 146,000
cond,
G. L=P heaters in exhaust stack 50,000 50,000 50,0C0 25,000 25,000 25,000
Circulating Water System
A. Structures
1. Crib house
&, Subatructure
b. Superstructure
¢. Steel
d. Miacellaneous 939,000 942,000 946,000 954,000 973,000 1,020,000
2. Dredging
3. Intake flume or forebay
4. Seal well
5. Diacharge flume
6. Outfall
B. Crib house equipment (erected}
1. Traveling screens
2. Screen wg,h pumpa 228,000 229,000 231,000 'i 234,000 242,000 263,000
3. Screen wash piping i
4. Chlerinatien equipment
5. Chlerine handling L
€. Circulating water piping 1,267,000 1,271,000 1,273,000 0,288,000 1,315,000 1,381,000
D, Circulating water pumps
1., Pumps 673,000 678,000 683,000 694,000 720,000 784,000
2. Motors 388,000 389,000 351,060 395,000 405,000 428,000
3. Erecticn 44, 800 45,100 45,200 45,100 46,600 49,000
Fead Water Heaters
A, L-P clodsed heatars 438,000 286,500 272,500 135,000 141,500 e
B. H-P closed heaters 450,000 407,000 186,000 162,000 = -=--nme- 188,000
C. Deserating heater 359,000 357,600 348,000 342,600 338, 400 ———-
D. Insulation
1. Closed heaters 26,700 20,400 11,600 4,600 mmeemee
2. Deaaratora 27,200 26,300 25,600 25,200 24,900
E. Structural Work
1. For Closed Heaters 31,500 21,000 10,500 10,500
2. For Deaerators 72,900 76,800 74,100 ; 72,500 71,700 [
. Boilar Peed Pumps i
A, Pumps and base plates 294,000 275,000 264,000 | 253,000 243,000 240,000
B. Fluid drive 241,000 241,000 241,000 ! 241,000 241,000 241,000
¢. Motors 577,000 551,000 516,000 | 496,000 577,000 476,000
D. Erection 41,300 38,700 37,300 35,700 35,100 34, 100
E. Foundation for pumps 11,000 10, 400 10,000 9,500 9,300 9,000
Condensate Pumps
&. Pumps 166,000 117,000 113,000 86,000 91,000  meeeee-
B. Motora 25,600 59,500 57,800 39,500 41,400
¢. Erection 14,200 13,800 13,600 13,000 13,400 ————
. Piping and Insulation !
4, Extzaction steam 578,100 511,200 416,100 ! 381,600 243,600 128,600
B. H t d d |
C. Pesd vater piptag 364,500 364,500 277,000 | 236,800 173,200 263,500
D. Coudensate piping }
L. From condensate .
through LoE hescrrn 196,000 166,000 166,000 = 166,500 166,500
2. To deaerator and B,F. ‘
pump suction 1
E. Hain ateam 40,200 37,500 37,500 37,500 37,500 37,500
Demineralizing Equipment 250,000 237,500 228,000 : 222,000 216,000 214,000
and Condensate Storage Tanks
Electrical 338,300 328,900 321,000 315,200 314,300 261,100
Turbine Room Building - - . a - ---- ;== - - - - ----
Total Items 1-10 38,631,275 38,185,575 37,722,675 37,477,650 37,379,050 37,480,050
Total Constant Coat 11, 874,000 11,874,000 11,874,000 1&,874.000 11,874,000 11,874,000
fotal Turbine Plant Gost 50,505,275 50,056,575 49,596,675 49,351,650 49,253,050 49, 354,050
Piping In Containnent Vessel 120,000 689,000 779,000 .. 729,000 776,000 642,000
Grand Torsl 51,225,275 50,748,575 50,375,675 50,130,650 50,029,050 49,996,050
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TABLE 12.7 (Continued)

SUMMARY OF COST DATA
1000 PSIA, 745 F THROTTLE STEAM
(200 ¥ SUPERHEATS
1000 MWe INDIRECT CYCLE TURBINE PLANT

Eeater Arrangement 6 5 L3 < i
1, Tuybine Generator and Accessories .
A. Turbine generator unit 23,300,000 23,300,000 23,300,000 23,300,000 23,300,000 23,300,000
B. Turdine generator erection 700,000 100,000 700,000 704,000 700,000 100,000
C. Reserve exciter * CONSTANT >
P. Turbine foundation 345,000 345,000 345,000 343,000 345,000 345,000
2. Condensers
4. Shells and accessorles 2,595,000 2,610,000 2,640,000 2,708,000 2,790,000 3,030,000
B. Dry vacuum pumps ]
€. Tubea 1,875,000 1,884,000 1,905,000 1,933,000 2,010,000 2,175,000
D. Steam jet alr equipment 28,875 28,873 28,873 29,250 26,250 47,250
E. Erection 414,000 #15,000 417,000 428,000 438,000 471,000
F. Deaeration - hot well of KONE > 136,000
cond.
¢. L-F heaters in exhaust stack 50,000 50,9000 50,000 23,000 25,000 25,000

3. Circularfng Water System
A. Structures
1. Crib house
a. Substructure
b. Superstructure
c. Steel
d. Migzcellaneous 505,000 909,000 912,000 922,000 939,000 981,000
2. Dredging
3. Intake f£lume or forebay
4. Seal well
5., Discharge flume
6. Outfall
B. Crib house equipment (erected)
1. Traveling screens

2, Screen wash pumps 213,000 215,000 217,000 228,000 246,000
3, 8creen wash piping
4. Chlorination equipment
5. Chlorine handling
C. Circulating water piping 1,220,000 1,225,000 1,230,000 1,267,000 1,326,000
D, Circulating water pumps
1. Pumps 627,000 632,000 637,000 673,000 730,000
2, Motors 371,000 372,000 374,000 388,000 408,000
3. Erection 43,200 43,400 43,600 44, 800 47,000
4. Feed Water Heaters
A. L=P closed heaters 402,000 255,500 258,500 132,000 s
B. H-P closed heaters 414,000 376,000 172,500 mm———— 176,500
C. Deaeraring heater 349,800 340,500 264,000 259,600 0 —s—oaes
D. Insulation
1. Closed heaters 24,300 8,200 10,700 #,200  —--e- -
2. Deasrators 25,800 15,000 19,800 1%,200
E. Struccural Work
1, For Closed Heatexrs 31,500 21,000 10,500 [—
2, For Deaerators 75,000 72,000 59,200 57,2060
. Boiler Feed Pumps
A. Pumps and base plates 272,000 255,000 247,000 234,000 228,000
B. Fluid drive 241,000 241,000 241,000 192,000 192,000
C. Motors 518,000 498,000 469,000 438,000 439,000
D. Erection 38,300 36,100 15,000 33,200 32,400
E. Foundation for pumps 10,300 g, 600 9,300 8,800 8, 600
. Condensate Pumps
A, Pumps 150,000 102,000 103,000 83,000
B. Metora 87,000 52,600 53,200 38,500
€. Erection 13,300 12,800 12,900 12,800
. Piping and Insulatiom
A. Extraction stean
B. Heater vents and drains } 577, 800 485, 400 414,600 382,300 243,000 129,600
C. Peed water piping 364,500 364,500 277,000 235,800 173,200 283,500

D. Condensate piping
1. From condensate pumps
through L-P heaters. 196,000 166,000 166,000 166,500 166,500 ~  ===--n-
2. To deserator apd B.P,
pump suction

E. Main ateam 40,200 37,500 37,500 » 500 37,500 37,500

. Deminerslizing Bquipdent 230,000 218,000 211,000 205,600 202,000 201,000
and Condongate Storage Tanks

. Electrical 321,200 312,200 307, 400 302,400 302, 200 249,100

. Turbine Room Building ~ -=7tTtT  Tmesmwo Smesess esposes msmmemso mesees

Total Items 1-10 37,069,075 36,628,175 36,180,573 35,921,950 35,806,750 35,944, 450

Total Comstant Cost 11,874,000  1L,874,000 11,874,000 11,874,000 11,874,000 11,874,000

Total Turbine Plant Cost 48,943,075 48,502,175 48,054,575 47,795,950 47,680,750 47,818,450

il. Piping In Gontainment Ve 1 788,000 744,000 836,000 836,000 832,000 - 700,000

Crong Total see 49,731.075 49,246,175 48,890,575 48,641,950 48,512,750 48,518,450
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TABLE 12.7 (Continued)
S(MMARY OF COST DATA
1000 PSIA, 845 F THROTTLE STEAM
{300 F SUPERHEAT)
1000 MWe INDIRECT CYCLE TURBINE PLANT
Heater Arrangement - 2 4 ] 2 1
1. Turbine Gemerator and Accesmorias
A. Turbine generator unit 23,400,000 23,400,000 23,400,000 23,400,000 23,400,000 23,400,000
B. Turbine generator erection 700,000 700,000 700,000 700,000 700,000 700,000
C. Reserve exciter < CONSTANT >
B. Turbine foundetion 345,000 345,000 345,000 345,000 345,000 345,000
2. Condensers
A. Shells and accessories 2,410,000 2,430,000 2,460,000 2,520,000 2,610,000 2,793,000
B. Dry vacuum pumps
C. Tubes 1,755,000 1,770,000 1,785,000 1,815,000 1,875,000 1,922,000
D. Steam {et air equipment 28,875 28,875 28,875 26,250 26,250 47,250
b e le equpmen 396,000 399,000 400,000 koS, 000 44,000 440,000
F. Deagpation - hot well of NONE 126,000
cond.
. L-P heaters in exhaust stack 50,000 50,000 50,000 25,000 25,000 25,000
3. Circulating Water System
A, Structures
1. Grib houge
a. Substructure
b. Superastructure
c. Steel
d. Miscellaneous 876,000 879,000 884,000 892,000 907,000 942,000
2. Dredging
3. Intake flume or forebay 1
4. Seal well |
5. Discharge flume '
6. Outfall :
B. Crib house equipment {erected) :
1. Traveling screens f
2. Sereen wash pumps 201,000 202,000 204,000 208,000 214,000 229,000
3. Screen wash plping
4. Chloriration equipment
5. Chlorine handling
C. Cizculating water piping 1,179,000 1,184,000 1,190,000 1]/201,000 1,222,000 1,272,000
D. Circulating water pumps .
1. Pumps 587,000 592,000 598,000 608,000 629,000 677,000
2. Motors 351,000 357,000 359,000 363,000 371,000 389,000
3. Erection 41,800 41,900 42,100 42,500 43,300 45,000
4. Feed Water Heaters
A. L«P clooed heaters 374,000 239,500 242,000 118,000 123,000
B. H-P closed heatera 386,500 351,500 162,500 143,500 ——
C. Deaerating heater 268,000 261,900 256,000 252,000 250,000
D. Insulation
L. Closed heaters 22,500 16,800 9,500 3,900 m————
2. Deaerators 19,960 19,400 18,500 18,600 18,400
E. Structural Work
L. For Closed Heaters 31,500 21,000 10, 500 10,500  =mmmmme eeeeees
2. For Deperators 60,000 57,700 56,000 55,000 54,400 m————
5. Boller Feed Pumps
A. Pumps and base plates 255,000 250,000 233,000 226,000 223,000 217,000
$. Fluld drive 241,000 192,000 192,000 192,000 192,000 192,000
C. Motors 474,000 456,000 432,000 417,000 406,000 410,000
. Breetion 36,100 34,100 33,200 32,000 31,700 31,000
E. Foundation for pumps 9,600 9,000 8,800 ;8,500 8,300 8,100
6. Gond :
ﬁ‘,’“pﬁ;::“ Fumps 137,000 95,000 96,000 j 74000 77,000
B. Motors 80,200 48,900 49,500 [ 34,400 35,900
C. Erection 12,700 12,200 12,300 12,000 12,300
7. Fiping and Insulacion 562,200 483,900 406,200 367,500 241,500 129,600
A. Extraction stesm
B. Heater vents and drains
C. Feed water piping 350,500 350,300 277,000 236,800 173,200 283,500
D. Condensate piping
1. Prom condensate pumps
through L-F he.tz"? 196,000 165,000 166,000 154,500 154,500 mr—————
2. To deaerator and B.F.
ti
E. Maizuzu:g:c o 110,700 110,700 103,000 103,000 103,000 103,000
8. Demineralizing Equipment 213,000 204,000 197,000 1193,000 150,000 190,000
and Gondensace Storage Tanks |
9. Electrical 307,700 299,900 296,000 i291.600 241,500 238,400
10, Turbine Room Building .- S, e - e .- - - [
Total Items l-10 36,468,775 36,047,875 35,703,773 35,494,550 35,367,250 35,324,350
Total Constant Cost 11,874,000 11,874,000 11,874,000 11, 37{;,000 11,874,000 11,874,000
Total Turbine Plant Cost 48,342,775 47,921,875 47,577,775 47,368,550 47,241,250 47,198,350
11. Piping In Containuent Vessel 1,075,000 976,000 1,058,000 1,057,000 1,050,000 922,000
Grand Total 49,417,775 48,897,875 48,635,775 48, 425,550 48,291,250 48,120,350
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TABLE 12.7 (Continued)
SUMMARY OF COST DATA
1000 PSlA, 945 F THROTTLE STEAM
{400 F SUPERHEAL)
1600 MWe INDIRECT CYCLE TURBINE PLANT
Heater Arrangement - -§ 3 3 z T
1. Turbine Generator and Acgegscries
A. Turbine generator unit 23,560,000. 23,560,000 23,560,000 23,560,000 23,560,000 23,560,000
B. Tutbine generator ereetion . 700,000 700,000 700,000 700,000 700,000 700,000
€. Reserve exciter CONSTANT - >
D. Turbine foundation 345,000 345,000 345,000 3h5,000 345,000 345,000
2. condensera
4. Shells and accessories :} 2,260,000 2,260,000 2,310,000  2,30,000 2,410,000 2,610,000
B. Dry vacuum punps
C. Tubes 1,650,000 1,655,000 1,665,000 1,605,000 1,755,000 1,875,000
D. Steam jer sir equipment 24,875 28,875 28,875 :EG,ZSD 26,250 26,250
E. Erection 372,000 375,000 378,000 5,000 396,000 %14, 000
F. Deaeration - hot well of HONE — 117,000
cond.
G. L-P heaters in exhausc stack 50,000 50,000 50,000 25,000 25,000 25,000
3, Circulating Wacer Syacem
A. Structures
1. Crib heouse
a. Subatructure
. Superstructure
¢. Steel
d. Miscellaneous 849,000 851,000 855,000 863,000 876,000 908,000
2. Dredging !
3. Intake flume or forebay !
4. Beal well H
5. Discharge flume :
6. Qurfall i
B. Crib house equipmeat (erected) :
1. Traveling screens ;
2. Screen wash pumps 189,000 190,000 192,000 195,000 201,060 214,000
3. Screen wash piping !
4, Chierination equipment
5. Ghlorine handiing
C. Circulating water piping 1,141,000 1,144,000 1,150,000 1,161,000 1,179,000 1,224,000
D. Cireulating water pumps B
1. Pumps 550,000 553,000 558,000 570,000 587,000 630,600
Z. Motors 342,000 343,000 345,000 349,000 351,000 372,000
3, Erection 40,400 40,500 40,700 41,100 41,700 43,300
4. Fead Water Hearers
A, L-P cloged heaters 346,500 224,500 227,000 12,000 116,000 ee=emeee
B. H-P closed heaters 363,000 331, 500 154,000 37,000  ==ae- - 159,500
C. Deaerating heater 258,000 251,000 246,000 43,000 241,200  wen—---
D, Insulation
1. Clesed heaters 20,700 15,700 9, 300 3,700 wsmmae-
2. Deaeratore 19,000 18,500 18, 160 17,900 17,800
E. Structurdl work
1. For closed heaters 31,500 21,000 19,500 10,500  e--m—e- mmmmese
2. For deaerators 56,800 54,800 53,200 52,500 51,900  =emwo—o
5. Boller Feed Pumps
A, Pumps and base plates 241,000 228,000 222,000 15,000 213,000 208,000
B. Fluid drive 192,000 192,000 192,000 92,000 192,000 192,000
C. Motors 436,000 422,000 401,000 89,000 379,000 383,000
D. Erection 34,200 32,400 31,600 30,600 30, 400 29,800
E. Foundation for pumps 9,200 8,600 8,00 i 8,100 B,000 7,800
6. Condensate Fumps
A. Pumps 127,000 87,000 88,000 ' 69,000 72,000
B. Motoras T4, 400 45,600 46,100 132,300 33,700
€. Evection 12,100 11,400 11,800 /11,500 11,800
7. Piping and Insulation
A. Extraction ateam } 562,200 483,900 406,200 67,500 241,500 129, 600
B. Heater vents and draina
C. Peed water piping 350,500 350,500 217,000 36, 800 173,200 283,500
D. Coundensate piplng
1. From condensate pumps
through L-P heaters. 183,500 154,000 154,000 50,000 150,000  =mm—---
%, To deserator and B.F.
pump suction
£. Main steam 133,500 133,500 133,500 33,500 133,500 127,000
8, Demineruli;ing Equipment 194,000 192,000 185,000 83,000 180,000 181,000
and Condensate Storage Tanks ' |
9. Electrical 296,300 289,500 285,800 ?.82,600 281,900 229,200
10. Turbine Room Building [, .- - [, . .- o e [
Total Izems 1-10 36,023,575 35,663,073 35,337,875 35j;61,850 34,979,850 34,993,950
Total Constant Coat 11,874,000 11,874,000 11,874,000 11,874,000 11,874,000 11,874,000
Tctal Turbine Flant Cost 47,897,575 47,537,075 47,211,975 47,035,850 46,853,850 46,867,950
11, Piping In Contairnent Vessel 1,171,000 1,074,000 1,156,000 1,152,000 1,142,000 1,033,000
Grand Total 49,068,575 48,611,075 48,369,973 48,187,850 47,995,850 47,900,950
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TABLE 12,7 (Continued)
SUMMARY OF COST DATA
800 PSIA, 518 F THROTTLE STEAM
(SATURATED STEAM)
k000 MWe INDIRECT CYCLE TUREBINE PLANT
Heater Arrangement & 3 i 3 Z i
L. Turbine Generator and Accessories
K. Turbine ganarator umit T 24,000,000 24,000,000 24,000,000 24,000,000 26,000,000 24,000,000
B. Turbine generator arection 700,000 706,000 700,000 700,000 700,000 700,000
C. Reserve exciter € CONSTANT >
bD. Turbine foundation 345,000 345,000 345,000 »000 345,000 345,000
2, Condensers
B ey uaeans sccesories 3,120,000 3,165,000 3,210,000 3,730,000 3,420,000 3,720,000
C. Tubes 2,244,000 2,274,000 2,310,000 2,370,000 2,460,000 2,670,000
D. Steam jet air equipment 28,875 26,250 26,250 k6,250 26,250 42,000
B. Braction 480,000 486,000 485,000 593,000 520,000 560,000
F. Deaeration - hot well of NONE 167,000
cond.
G. L-P heaters in exhaust stack 50,000 50,000 50,000 k5,000 23,000 25,000
3. Cirevlating Water System
A. Structures
1. Crib house
&. Substructure
b. Superstructure
¢. Steel
d. Miscellaneous 997,000 1,005,000 1,013,000 1,087,000 1,050,000 1,101,000
2. Dredging
3, Intake flume ox forebay
4. Seal well
5. Digcharge flume
6. Outfall H
B. Crib house equipment (erecte. !
1. Traveling screeng i
2. Screen wash pimps 253,000 256,000 260,000 2f8,000 276,000 298,000
3. Screen wash plping !
4. Chlorinstien equipment
5. Chlerina handling
C. Cleculating weter piping 1,34%,000 1,361,000 1,372,000 1,3§1,000 1,423,000 1,486,000
D. Circulating water pumps
1. Pumps 133,000 764,000 775,000 794,000 825,000 895,000
2. Motors 417,000 421,000 425,000 492,000 440,000 470,000
3., Erection 41,800 48,300 48,600 59, 300 50,500 53,100
4. Feed Water Heaters
. L=P closed heaters 429,000 284,000 290,500 134,000 138,000  sesueaw
B. H-P closed heaters 446,000 406,500 193,000 140,500 mmmm——— 174,500
€. Deaerating heater 393,000 381,000 372,000 384,800 360,000 2 = =mm=e--
b. Insulacion
‘L. Closed heaters 28,000 21,700 13,100 3,400 —e————— r———
2. Deasrators 29,100 28,100 27,400 G, 800 26,300 = —ememees
E. Structural work
1. For closed Leatars 31,500 21,000 10,500 0,500
2, For deaerators 87,200 83,400 80,800 3,800 77,600 s ma——
5. Boller Feed Pumps .
A. Pumps and hase plates 279,000 258,000 249,000 238,000 234,000 226,000
B. Fluid drive 192,000 192,000 192,000 192,000 192,000 192,000
C. Motors 462,000 450,000 417,000 399,000 384,000 392,000
D. Erection 40,600 37,%00 36,600 5,000 34, 400 33,400
E. Foundatfon for pumps 12,200 11, 300 10,900 0,500 10, 200 9,900
&. Condensare Pumps
A. Punps P 164,000 106,000 107,000 140,000 106,000
B. Motors 94,700 58,500 59,500 44, 700 47,000
€. Erection 15,400 14,600 14,700 4, 100 14,600
7. Piping and Inaulation :
A. Extraction steam 639,300 559,500 461,100 383,400 324,800 147,900
B. Heate t d d:
¢, Poed wanen pintag ralna 315,500 315,500 194,600 194,400 133,100 236,200
D. Condensate piping I
1. From condensate pumps i
through L-P heaters, 222,500 203,500 203,300 1?5,800 185,800 2 emmmmemaa
2. To dederator and B.F. :
pump suction i
E. Mailn atesm 59,000 57,500 56,200 44,200 53,700 52,700
8. Demineralizing Equipmenc® 278,000 265,000 254,000 246,000 242,000 239,000
and Conde¢nsate Storage Tanks |
9, Electrical 322,300 314,800 310,200 3(16,100 306,200 254,600
10. Turbine Room Building = =e=mee= meeemees eeeeemee oo emmee mmmmmam ememcees
Total Items 1-10 39,324,975 30,971,350 38,583,250 33.3"4‘0.550 38,430,650 38,500,300
Total Constant Cost 11,874,000 11,874,900 11,874,000 11.83!‘4,000 11,874,000 11,874,000
Total Turbine Plant Cost 51,198,975 50,845,350 50,457,250 50,246,550 50,304,650 50,374, 300
11. Piping Yn Gonzainment Vesgpel 810,000 730,000 685,000 662,000 658,000 650,000
Grand Total 52,008,975 51,575,350 51,142,250 50,906,550 50,962,650 51,024,300
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TABLE 12,7 (Continued)

SUMMARY OF COST DATA
800 PSIA, 618 T THROTITLE STEAM
{100 F SUPERHEAT)
1000 MWe INDIRECT CYCLE TURBINE PLANT
Heater Arrangement 6 5 [ 3 F] T
1. Turbine Generator and Accessories
A. Turbine generator wnit 23,370,000 23,370,000 23,370,000 23, 370,J000 23,370,000 23,370,000
B. Turbine generator erection 700,000 700,000 700,000 700,000 700,000 700,000
C. Reserve exciter < - CONSTANT
D. Turbine foundationm 345,000 345,000 343,000 345 4000 345,000 345,000
2. Condensars
4. Shalls and accessories :} 2,940,000 2,955,000 2,985,000 3,630]000 3,150,000 3,435,000
B. Dry vacuum pumps
C. Tubes 2,115,000 2,124,000 2,145,000 2,175]000 2,265,000 2,460,000
D. Steam jet air equipment 28,875 26,250 26,250 26,250 26,250 42,000
E. Erection 456,000 459,000 462,000 4704000 486,000 520,000
F, Deaeration - hot weil of HONE > 154,000
cond,
G. L-P heaters {n exhaust atack 50,000 50,000 50,000 25,000 25,000 25,000
3. Circulating Water System
A. Structures
1, Crib house
a. Bubstructure
b. Superstructure
c. Steel :
d, Miscellanecus 964,000 467,000 971,000 981,000 1,001,000 1,052,000
2. Dredging
3. Intake flume or forebay
4. Seal well
5. Discherge flume
6. Cutfall
B. Crib house equipment (erected
1. Traveling screens :
2. Soreen wash pumps 239,000 240,000 242,000 246,000 255,000 277,000
3. Screen wash piping
4. Chlorination equipment
5. Chlorine handling
C. Circulating watexr piping 1,302,000 1,306,000 1,313,000 1,327,000 1,335,000 1,426,000
D. Circulating water pumps i
1. Pumps 708,000 711,000 717,000 731,000 759,000 828,000
2. Motors 400,000 401,000 403,000 409,000 419,000 445,000
3. Erection 46,200 46, 300 46,3500 47,000 48,000 50,600
4, Feed Water Heaters
A. L-P cloged heaters 404,000 264,000 266, 500 122,000 127,500 eammen
B. H-P closed heaters 401,000 368,500 114,500 112, 000 m——— 160, 500
C. Dezerating heater 369,000 358,500 351,000 345;, 000 342,000 mm————
D. Insulation :
1. Closed heaters 25,200 19,500 2,900 3,100 —--uam- Amm———
2. Deaerators 27,200 26,400 25,800 25,400 25,100 EEEEe s
E. Structural work .
1, For closed heaters 31,500 21,000 10,500 19, 500 Ccimmam mmmmeee
2. For deseratérs 80,900 77,100 75,000 73,500 72,500 ————
5. Boiler Feed Pumps '
A. Pumps and bese plates 252,000 235,000 227,000 218,000 216,000 210,000
B. Fluléd drive 192,000 192,000 192,000 182,000 192,000 192,000
C. Motors 499,000 479,000 450,000 432,000 419,000 424,000
D. Erection 37,000 34,600 33,500 32, 300 31,900 11,100
E. Foundation for pumps 11,000 10, 300 10,000 9,600 9,500 9,200
6. Condenaste Pumps .
A. Pumps 146,000 94,000 95,000 90,9000 95,000
B. Motors 85,200 53,200 53,800 44,900 42,800
€. Erection 14, 300 13,700 13,800 13,300 13,700
7. Biping and Insulation '
A. Extraction steam } 639, 300 559,500 461,100 383,400 324, BOO 147,900
B. Heater vents and drains |
C. Peed water piping 340,000 340,000 211,100 211,160 133,100 260,500
B. Condensate piping '
1. From condensate pumps :
through L-P heaters. 196,000 166,000 166,000 LG§,500 166,500 = —-=e—-e-
2. To demerator and B.F.
pump suction
2. Main steam 38,200 38,200 35,200 33,200 35,200 35,200
8. Demineralizing Equipment 251,000 238,000 230,000 224,000 221,000 220,000
and Condensate Storage Tanks
9. Electrical 324,100 315,400 310, 600 308,200 306, 300 254,500
10, Turbine Room Bullding e mmmeens
Tetal Items l-10 38,027,075 37,604,450 37,117,050 36,928,250 36,978,150 37,074,900
Total Constant Cost 11,574,000 11,874,000 11,874,000 11,874,000 11,874,000 11,874,000
Total Turbine Plant Coat 49,901,075 49,478,450 48,991,050 48,802,250 48,852,150 48,348, 900
11. Piping In Containment Vesssl 914,000 914,000 617,000 617,000 614,000 612,000
Grand Total 50,815,075 50,392,450 49,608,050 4%,41%,250 49,466, 150 49,560,900
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TABLE 12,7 (Continued)

1000 Mwe INDIRECT CYGLE TURBINE PLANT

SUMMARY OF COST DATA
800 PSIA, 718 F THROTTLE STEAM
{200 F SUPERHEAT)

— . Hester Arrangement [ > & B F T
1. Turbine Generstor and Accessories .
A. Turbize generater unit 22,570,000 22,570,000 22,570,000 22,57p,000 22,570,000 22,570,000
B. Turbine ganerator erection 700,000 700,000 700,000 700,000 700,000 700,000
€. Reserve excitar CONSTANT >
. Turbine foundation 345,000 345,000 345,000 345,000 345,000 345,000
- Cotdensers
A. Shells aad accessories 2,730,000 4,775,000 2,790,000 2,34[),000 2,940,000 3,210,000
B. Dry va¢uum pumps
C. Tubes 1,965,000 1,980,000 2,010,000 2,055,000 2,115,000 2,310,000
D. Steam jet alr equipment 28,875 26,250 26,250 ,250 76,250 42,000
BE. Brection 429,000 432,000 435,000 443,000 456,000 495,000
F. Deaeratien - hot well of HONE > 144,000
cond.,
6. 1,-P heaters in exhaust stack 50,000 50,000 50,000 ,000 25,000 25,000
- Circulating Water System
A. Btructures
1. Crib house
&, $ubatructure
b. Superstructure
c, Steel
d. Miscellaneous 928,000 931,000 934,000 944,000 964,000 1,u12,000
2. Dredging !
3. Intske flume or forehay
4. Seal well
5. Diacharge flume
6. Qutfall
B. Crib house equipment (erected)
1. Travelfng screens ;
2. Screen wash pumpa 223,000 224,000 226,000 23p, 000 239,000 259,000
3. Screen wash piping '
4. Chlotrination equipment
3. Chlorine handling i
C. Circulating water piping 1,253,000 1,256,000 1,261,000 1,27'9,000 1,303,00C 1,370,000
D. Circulating water pumps I
1. Pumps 659,000 662,000 567,000 680,000 708,000 773,000
2. Motors 382,000 383,000 385,000 350,000 400,000 425,000
3. Erection 44,300 44, 500 44, 700 5200 46,200 48,500
4. Feed Water Heaters
A. L-P closad heatera 373,500 244, 500 247,000 114,000 119,000  ~ore—an
B. H-P closed heaters 370,500 340,500 163,000 106,000 --mmee- 151,000
&. Deaerating heater 351,000 342,000 268,000 264,000 282,400 2 memmee--
D. Ingulation |
1. Closed hesters 22,800 17,700 10,900 52.900 --------------
2, Deaerators 25,800 25,100 20,000 ]19,500 19,500 [
E..Structural Work i
1.For Closed Heaters 31,500 21,000 10,500 »500 m——— ——————
2.For Deaerators 75,000 72,500 60,000 58,700 58,200  ——meeen
5. Boller Feed Pumps ;
A. Pumps and base plates 230,000 219,000 213,000 218,000 203,000 198,000
B. Fluild drive 192,000 192,000 192,000 198,000 192,000 192,000
¢. Motors 450,000 433,000 412,000 432,000 386,000 393,000
D. Erection 34,300 32,300 31,500 32,300 30,100 29,500
E. Foundation for pumps 10,200 9,600 9,300 ,600 8,200 8,700
6. Condensate Pumps "
A. Pumpa 133,000 86,000 87,000 82,000 87,000
B. Motors 77,500 49,000 49,600 38,000 49,600
€. Erection 13,560 13,000 13,100 12,700 13,100
7. Piping and Insulation :
ﬁ‘ Extrastion steam 617,100 530,400 442,200 377,100 267,600 147,900
. Hea
c. Eil'éei.‘éii“;;i'f.;“‘“’ 340,000 264,500 211,100 213, 100 133,100 260,500
D. Condensate piping :
1. From condensate pumpa |
through L-F heaters. 196,000 166,000 166,000 166,500 166,500 = =memne-
2. To deacrator and B.F. ‘
pump suction |
E. Maln steam 38,200 38,200 35,200 35,200 35,200 35,200
8. Demineralizing Equipment 231,000 220,000 218,000 20;8.000 206,000 206,000
and Coendensate Storage Tanks ;
9. Electrical 309,100 301,700 297,900 301,500 296, 600 243,800
10. Turbine Room Building = ----- - RS ————- e e
Total Items 1-10 36,429,575 35,996,750 35,801,250 35,458,150 35,371,250 35,594,100
Total Constant Cost 11,874,000 i1, 874,000 11,874,000 11,874,000 11,874,000 11,874,000
Total Turbine Plant Coat 48,303,575 47,870,750 47,475,250 47,333,150 47 3243 ,250 47.%:,100
11. Piping In Contain 915,000 782,000 617,000 617,000 614,000 612,000
Gr:n:g'ro:ql aent Vesacl 49,218,575 48,652,750 48,092,250 47,950,150 47,859,250 48,080, 100
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TABLE 12,7 (Continued)
SUMMARY OF COST DATA
800 PS1s, 818 F THROTTLE STEAM
(300 ¥ SUPERHEAT)
1000 MWe INDIRECT CYCLE TURBINE PLANT
Heater Arrangement 6 5 [ 3 Z T
1, Tuxbine Generator and Accessories .
A. Turbine generator umit 22,570,000 22,570,000 22,570,000 22,570,000 22,570,000 22,570,000
B. Turbine generator srection - 700,000 100,000 700,000 700,0p0 100,000 700,000
C. Reserve exciter * ' CONSTANT —
. Turbine foundation 345,000 345,000 345,000 345,000 345,000 345,000
2. Condensers
Q‘ g:;lt:czsg ;::::'““" :}. 2,550,000 2,565,000 2,610,000  2,655,0p0 2,790,000 3,000,000
C. Tuben 1,845,000 1,840,000 1,875,000 1,920,000 1,995,000 2,130,000
D, Steam jet air equipment 28,875 26,250 26,250 26,250 26,250 42,000
E. Erection 408,000 411,000 414,000 423,000 435,000 463,000
F. Deseration - hot well of HONE » 135,000
cond,
G. L-¢ heaters in exhsust stack 50,000 50,000 50,000 25,0p0 25,000 25,000
3. Circulating Water System
A. Structures
1. Crib house
&. Substructure
b, Superstructure
S ree 16,000 933,000 974,000
d. Miscellsneous 897,000 902,000 907,000 9 .o? R ,
2. Dredging
3. Intake flume or forebay |
4. Sea) well
5. Discharge flume
6. Outfall
B. ¢rib house squipment (erected)
1. ; .
2. :z:::;’.::a;c::n::: 210,000 212,000 214,000 218,900 225,000 243,000
3. Bcreen wash piping I
4. Chlorination equipment
5. Chlorine handli
c. circulszi.:: u'::gr :fp;ms 1,208,000 1,215,000 1,223,000 1,236,900 1,239,000 1,316,000
> Ef?&;}tng vater punps 616,000 623,000 630,000 642,000 666,000 721,000
2. Motors 366,000 369,000 371,000 376,900 385,000 405,000
3. Erection 42,800 43,000 43,300 43,300 44,600 46,700
4. Feed Water Heaters .
A. L-P closed heaters 347,500 229,500 233,000 107,000 111,500 ;_l-.;-;ao
B. H-P closed heaters 345,500 319,000 153,000 101,00 ------ - +500
C. Deserating heater 336,000 262,000 258,000 255,000 253,600 —————
D. Insulation I
1. Closed h 21,000 16,500 10,000 2,700 e mm—
2. De:::no::t.r' 2&:700 19:400 19,000 18, 800 18,700 ————
E. Structural work -
) 0 eemm—— - -
1. P loged 31,500 21,000 10,500 10, $0¢ e
2. r::: L:::“h(-,::"" 72:000 58,100 56,800 55,700 55,400 —
5. Bolier Feed Pumps 189,000
218,000 205,000 200,000 195,900 193,000 >
;" :‘fﬂf; :::vt“e Plates 192,000 192:000 192,000 192,500 192,000 192,000
C. Motors 412,000 398,000 378,000 366,600 357,000 367,000
: 32,200 30,600 29,800 29,000 28,700 28,200
Oy . it 0 8,700 8,500 8, 300
E. Foundation for pumps %,600 9,000 8,80 ! » ]
6., Condensate Pumps
122,000 76,000 80,000 17,000 80,000
3. Mocors 71,800 45,700 46,200 25,700 37,300
c. Erection 12,900 12,400 12,500 12,200 12,600
7- Piping end Insulation
4. Extraction steam j} 617,100 520,200 417,000 349,200 266,700 147,900
o 3::5“:.‘;:;“;1;;‘:;‘““ 264,500 264,500 211,100 211,100 133,100 260,500
D. Condensate piping
1. F d
c;::u:;nl,f:’;::tzt::l?s 196,000 166,000 166,000 1.54,;500 154,500  s===me-
2. To deaerator and B.F. }
E. uni:ui:l:e;:ctinn 111,200 110,200 110,200 102,{700 102,700 102,700
8. Demineralizing Equipment 215,000 205,000 200,000 196,000 194,000 195,000
and Condensate Storage Tanks '
9. Electrical 297,100 240,700 287,900 285,:100 285,800 234,100
10, Turbine Room Bufldi [ . .- .- - [ PP
Total Ytems 1-10 - 35,786,275 35,345,050 35,058,330 34,860,950 34,883,950 35,003,800
Total Constant Cost 11,874,000 11,874,000 11,874,000 11,874,000 11,874,000 11,874,000
Total Tutbine Plant Gost 47,660,275 47,219,050 46,932,350 46,734,950 46,757,930 46,877,900
Il. Piping In Countainment Vesnel 800,000 775,000 768,000 744,000 73%,000 741,033
Grand Total 48,460,275 47,994,050 47,700,350 47,4784950 47,696,950 47,618,9
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TABLE 12.7 (Continued)
SUMMARY OF COST DATA
800 PSIA, 1000 F THROTTLE STEAM
(500 F SUPERHEAL)
1000 MWe INDIRECT CYCLE TURBINE PLANT
Heatexr Arrangement [ 5 . 4 2 1
1. Turbine Generator and Accessories
A. Turbine gemerator unit 22,880,000 22,880,000 22,880,000 22,88¢,000 22,880,000 22,880,000
B. Turbine generator erection 700,000 700,000 700,000 709,000 700,000 700,000
. Reserve exciter < CONSTANT >
D. Turbige foundation 345,000 345,000 345,000 345,000 345,000 345,000
2. Condensers
4, ghells and accesqories 2,235,000 2,280,000 2,310,000 2,34),000 2,430,000 2,610,000
B, Dry vacuum pumps )
C. Tubes 1,605,000 1,635,000 1,665,000 1,654,000 1,755,000 1,899,000
D. Steam jet alr equipment 28,875 26,250 26,250 28,250 26,250 42,000
F. Brection 366,000 370,000 375,900 38},000 393,000 415,000
F. Deaeration - hot well of RONE > 117,000
cond.
G. L-P heaters in exhaust stack 50,000 50,000 50,000 25,000 25,000 25,000
3. Glrculating Water System
A. Structures
1. Crib house
a. Substructure
b, Superstructure
@, Steel
d. Miscellanecus 841,000 847,000 853,000 861,000 875,000 908,000
2. bredging
3. Intske flume or forebay
4. Seal well 1
5. Discharge flume i
6. Outfall '
B. Crib house equipment (erected) '
1, Traveling screens H
2. Screen wash pumps 186,000 188,000 191,000 l9r,000 200,000 215,000
3. Screen wagh piping
4. Chlexination equipment
5. Chlorine handling
C. Circulating water piping 1,130,000 1,138,000 1,147,000 1,158,000 1,176,000 1,225,000
D. Gircularing water pumps
L. Pumps 540,000 548,000 556,000 567,000 586,000 632,000
2, Motora 338,000 341,000 344,000 348,000 355,000 372,000
3. Erection 460,000 40, 200 40,600 41,000 41,700 43,400
4. Feed Water Heaters
A. L=F clpsed heakters 303,500 204,500 207,500 96,000 99,000 @ eeemses
B. H-P closed heaters 308,000 285,500 137,500 98, 300 —ee—wa 131,000
C. Deaerating heater 249,400 243,000 240,000 237,600 237,000 =eee- -
D. Insulation
1. Closed heatars 17,1c0 14,400 7,800 » 400 —mmman e
2, Deaerators 18,400 17,900 17,600 17,500 17,400 “mvuama
E. Structural work !
1. For closed heaters 31,500 21,000 1o, 500 19,500  =memmee emeiees
2. For deaeratacs 54,200 52,500 51,600 51,000 50,80 0 —=-—eee
5. Boiler Feed Pumps .
A. Pumps and ba:e plates 195,000 185,000 82,000 178,000 177,000 174,000
B. Fluld drive 192,000 192,000 192,000 198,000 142,000 £92,000
C. Morors 354,000 344,000 329,000 321,000 315,000 324,000
B. Erection 29,100 27,700 27,200 26,600 26,500 26,100
E. Feundation for pumps 8,600 8, 200 8,000 7,800 7,800 7,700
6. Condensate Pumps
A, Pumps 103,000 49,000 70,000 68,000 7L,000
B. Motors 62,100 40,000 40,800 31,700 33,000
C. Erection 11,800 11,500 11,600 11 400 LL,700
7. Piping and Ihsulacion !
g' :*tf°=ti°" =t=ﬂ: drat 593,700 503, 100 393,900 349,200 233,400 147,900
.+ Heater vents and drains j
C. Feed water piping 264,500 264,500 21%,100 2H1,100 133, L00 260,500
D. Condensate piping i
1, Frem condensate pumps |
through L-F heat:ra? 183,500 149,300 149,500 1%3,000 123,000  eemmemmee
2. To deasrator and B.F. X
pump suction '
E. Main steam 167,200 167,200 167,200 167,200 167,200 167,200
8. Demineralizing Equipment 139,000 183,000 178,000 176,000 175,000 176,000
|
and Condensate Storage Tanka i
9, Electrical 277,400 272,800 270,500 268,800 269, 400 217,800
10. Turbine Room Building e e St T - -t
Total Items 1-10 34,899,875 34,644,750 34,386, 350 34,201,550 34,127,250 34,243,600
Total Conatant Cest 11,874,000 11,874,000 11,874,000 11,874,000 11,874,000 11,874,000
Total Turbine Plant Coat 46,773,873 46,518,750 46,260, 350 46,075,550 46,001,250 46,117,600
11. Piping In Containment Vessel 1,092,000 1,092,000 1,083,000 1,083,000 1,073,000 1,083,000
ki J
Grand Tetal 47,865,875 47,610,750 47,343,350 47,158,550 47,074,250 47,200,600
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TABLE 12,7 (Continued)

SUMMARY OF GOST DATA
B0C PSIA, 486 F THROTTLE STEAM
{SATURATED STEAM)
1000 Mie INDIRECT CYCLE TURBINE PLANT

Heater Arvsngement 5 L 3 2 1
1. Turbine Generstor and Accessories
A. Turbine gensrator unit 21,500,000 21,500,000 21,500,000 21,500,000 21,500,000
B. Tutbine generator eraction 700,000 700,000 700,000 700,000 704,000
C. Reserve exciter < CONSTANT
D. Turbine foundation 345,000 345,000 345,000 345,000 345,000
2. Condensers
4. Shells and accessories } 3,336,000 3,420,000 3,525,000 3,660,000 3,500,000
B, Dry vacuum pumps .
C. Tubes 2,405,000 2,451,000 2,532,000 2,620,000 2,790,000
D, Steam jet alr equipment 23,625 23,625 21,000 21,000 31,300
E. Erection 510,000 512,000 528,000 550,000 580,000
F. Dederation - hot well of NONE > 175,000
cond,
G. L~P heatera in exhaust stack 50,000 50,000 25,000 25,000 25,000
3. Circulating Water System
A. Structures
1. Crib house
a, Substructure H
b. Superstructure i
¢. Steel 1
d. Miscellansous 1,038,000 1,049,000 1,068,000 ° 1,090,000 1,130,000
2. Dredging
3. Intake flume or forebay
4, Seal well
5. Discharge flume
6. Sutfall
E. Crib house equipment (erected)
1. Traveling screens
2. Screen wash pumps 270,000 276,000 284,000 293,000 316,000
3. Sereen wash piping i
4. Chlorination equipment |
5. Chiorinme handling !
C. Circulating water piping 1,406,000 1,422,000 1,449,000 | 1, 480,000 1,536,000
D. Circulating wuter
1. Pumps prmps 808,000 824,000 850,000 | 879,000 435,000
2. Metors 437,000 443,000 453,000 | 464,000 485,000
3. Erection 49,800 50,500 51,400 52,500 54,500
4. Peed Water Heaters ‘
A. L-P closed heaters 337,000 344,000 175,000 i 132,000 b
B. H-P'closed heaters 434,000 200,000 183,500 | mmmeees 212,000
C. Deaerating heater 353,000 382,500 372,600 | 367,500 ——————
D. Insulation |
1. Closed heaters 23,400 13,900 6,000 | mmmeme oo
2. Deaeratcra 29,100 28,200 27,500 27,100 ammmes-
E. Structurdl work ;
1. For cleoeed heaters 21,000 10,500 10,500 [
2. Fotr demperatfirs 87,000 83,800 81,300 79,500
5. Boiler Peed Pumps
4. Pumps and base plates 233,000 222,000 214,000 209,000 206,000
B. Fluid drive 192,000 192,000 192,000 192,000 192,000
C. Motors 375,000 347,000 346,000 | 329,000 35,000
D. Erection 36,200 34,700 33,600 | 12,500 32, 3500
E. Foundation for pumps 12,000 11,500 11,100 10,800 10,700
6. Condensate Pum;
A. Pumpa ve 137,000 140,000 107,000 112,000  ==--e-e-
B, Motors 71,000 712,000 47,300 45, 300 —————
C. Brection 15,200 15,300 14,700 15,100 [
7. Piping and Insulation ;
Q' Zxtraction steam } 483,900 398, 100 157,000 216,900 103,500
+ Heat. ts and di i
C) Peed warer piping 281,700 261,300 179,500 | 109, 800 227,500
D. Condensate piping i
1. m
t:::,,;;":f:’;::,_g:‘:‘." 203,500 203,500 185,800 | 185,800  -e-mee-
2, To deserator and B.F. !
pump duction i
B. Hain zteam 71,000 69,000 67,000 65,000 65,000
8. Demineralizing Equipment 278,000 266,000 256,000 249,000 245,000
&nd Condensate Storage Tanks
9. Rlectrical 307,900 302, %00 301,200 300, 600 250,200
19, Turbine Room Building .- - A - -
Total Items 1-10 36,900,325 36,665,325 36,500,000 36,412,400 36,492, 200
Totel Conatant Cosat 11,874,000 11,874,000 11,874,000 ‘ 11,874,000 11,874,000
Total Turbine Plant Cost 48,774,325 48,539,325 48,374,000 | 48,286,400 48,2686, 200
11, Piping In Contaimment Vessel 766,000 675,000 624,000 604,000 599,000
Grand Total 49,540,325 49,214,325 48,998,000 48,890, 400 48,865,200
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TABLE 12.7 (Continued)
SUMMARY OF COST DATA
600 PSIA, 586 F THROTTLE STEAM
{100 F SUPERHEAT)
100¢ Mwe INDIRECT CYCLE TURBINE PLANT
Heater Arrangement 5 & 3 F) 1
1. Zurbine Generator and Accessories
A. Turbine generator unit 21,020,000 21,020,000 21,020,000, 21,020,000 21,020,000
B. Turbins genmerator erection 700,000 700,000 700,000] 700,000 706,000
C. Reserve exciter - CONSTANY »
D. Turbine foundation 345,000 343,000 345 ,000f 345,000 345,000
2. Condensera
A. Shella and accessories
B. Dry vacum pumps } 3,120,000 3,150,000 3,220,000 3,330,000 3,570,0_90
C. Tubes 2,235,000 2,265,000 2,315,000 2,385,000 2,556,000
D, Steam jet alr equipment 23,625 23,625 21,000 21,000 31,500
E. Erection 481,000 487,000 496,000 509,000 535,000
F. Dederation - hot well of NONE e 160,000
cond.
G. L-P hedtera in exhaust stack 50,000 50,000 25,000 25,000 25,000
3. Circulating Water System
A. Structures
1. Crib house
a. Substructure
b, Superstructure
c. Steel
d. Miscellaneoua 999,000 1,004,000 1,014,000 1,033,000 1,074,000
2. Dredging
3. Intake flume or forebay
4. Seal well
5. Discharge flume
6. Qutfall
B. Crib house equipment {erected)
1. Traveling screens
2. $creen wash pumps 252,000 256,000 260'000. 268,000 286,000
3. Screen wash piping i
4. Chlorination equipment i
5. Chlorine handling
C. Circulating water plping 1,346,000 1,359,000 1,373,000 1,400,000 1,458,000
D. ¢irculating water pumps
1. Pumpa 750,000 762,000 775,000 801,000 859,000
2, Motora 416,000 421,000 426,00 436,000 %“57,000
3. Erection 47,700 48, 200 48,70 43,700 51,700
4. Feed Water Heaters
&, L-F closed heaters 310,500 114,000 158,00 165,000 mhmmm——
E. H~P closed heaters 386,500 180,000 167,00 —————— 194,500
C. Deserating heater 370, 500 360, 600 354,001 349,500  mmeemem
D. Insulation
1. Closed heaters 21,000 12,500 5,400 —mmee-- et
2, Deaerators 27,300 26,500 26,00 q 25,700  ==mmeme-
E. Structural work |
1. For closed heaters 21,000 10,500 10,500  --m-o-- mmmm—
2, For deaeratdrs 80,500 77,900 75,800| 74,500 mmmmm——
5. Boiler Feed Pumpa !
A. Pumps and base plates 211,000 202,000 196,00&: 193,000 191,000
B. Fluid drive 192,000 192,000 192,000 192,000 192,000
C. Motors 424,000 396,000 394,000 377,000 399,000
D. Erection 33,000 31,700 30, 800 36,100 29,900
E. Feundation for pumps 11,000 10,500 10,200, 10,000 9,900
6. Condensate Pumps
A. Pumps 123,000 125,000 96,000 100,000
B. Motors 64,000 65,200 43,100 44,800
C. Erection 14,200 14,300 13, 800 14,200
7. Piping and [nsulstion \
A. Extraction atesm } 483,900 398,100 357,000 216,900 103, 500
B, Heater vents and drains
C. Feed warer piping 310,700 233,500 233,504 122,200 248,000
D, Condensate piping |
1. From condensate pumps J
through L-P heaters. 166,000 166,000 k66,500 166, 500 mum—e——
2. To deaerstor and B.F. ‘
pump auction |
E. Main steam 58,700 58,700 58,700 56,700 58,760
8. Pemineralizing Equipwment 253,000 242,000 234,00q 228,000 227,000
gnd Condensate Storage Tanks ;
9, Electrical 310,600 305, 800 303,100 302,600 252,500
16. Turbine Room Bullding = T Tt et -t
Total Ttema 1-10 35,657,725 35,313,625 35,164, 100 34,993, 400 35,034,200
Total Constant Cost 1L, 874,000 11,874,000 11,874,000 11,874,000 11,874,000
Total Turbine Plant Cost 47,531,723 47,187,625 47,038, 100 46,867, 400 46,908,200
1i, Piping In Containment Vessel 716,000 590,000 591,000 585,000 591,000
arand Total 48,247,125 47,777,625 47,629,100 47,452,400 47,499,200
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TABLE 12.7 (Continued)
SUMMARY OF COST DATA
600 PSIA, 686 F THROTTLE STEAM
(200 ¥ SUPERHEAT}
1000 MWe INDIRECT CYCLE TURBINE FLANT
Heatsr Arrvangement 3 ) 3 ] T
1. Turbine Generator and Accessories
A, Turbine generator unit 20,380,000 20,380,000 20,380,000 20,380,000 20,380,000
B. Turbine generator erection 700,000 700,000 700,00 700,000 700,000
G. Reserve exciter € CONSTANT
D. Turbine foundation 345,000 345,000 345,00 345,000 345,000
2. Condenaera
4. Shells and accessories 2,900,000 2,940,000 2,985,00p 3,060,000 3,300,000
B. Pry vacuum pumps
C. Tubes 2,085,000 2,112,000 2,136,00; 2,214,000 2,3;3,238
D. Steam jet ai 1 E 23,625 .23,625 21,00 21,000 »
L Trecrine T esteaen 454,000 453,000 454,00p 478,000 505,000
F. Deaeration - hot wall of HOKE x4 148,000
cond,
G. L-P heaters in exhaust atack 59,000 50,000 25,00p 25,000 25,000
P Circulating Water System
A, Structures
1. Crib house
4. Substructure
b. Suparatructure
c. §teel
d. Miscellaneous 959,000 965,000 976,00r 991,000 1,027,000
2. Dredging
3. Intzke flume or forebay
4. Seal well
5. Dischargs flume
6. Outfall l
B. Crib house equipment (erected) i
1. Traveling screens
2, Sereen wash pumps 237,000 239,000 242,0 250,000 266,000
3. Screen wash piping
4. Chlorination equipment
3. Ghlotine handiing
C. Circulating water piping 1,296,000 1, 304,000 1,340,000 1,392,000
D. Circulating water pumps
1. Pumpa 701,000 709,000 743,000 795,000
2. Motors 398,000 400,000 414,000 433,000
3. Ereetion 45,900 46, 200 47,500 49,300
4, Feed Water Heaters
A. L-P cloased heatars 288,560 290,500 153,000 ——esuum
B. H-P closed heaters 356,000 166,000 ammmam- 181,000
€. Deaerating heater 353,400 345.000 268,000 ———————
D. Lnsulation
1., Closed heaters 19,200 11,500 —m———
2. Deaerators 26,000 25,400 20,000
E. Structural Work
1. For Closed Heacers 21,0600 10,500 . 10,30 2 =essew- =meemee
2. Por Deaerators 75,600 73,500 60,000  =e=s=e-
5. Boiler Feed Pumps
A. Pumps aud base plates 193,000 185,000 180,000 180,000
B. Fluid drive 192,000 192,000 192,000 192,600
C. Motors 387,000 362,000 348,000 368,000
D. Erection 30,700 29,500 28,300 28,200
E. Foundation for pumps 10, 200 9, 800 9,400 9,400
‘6. Condensate Pumps
A. Pumpa 112,000 113,000 92,000
B. Motors 59,500 60,000 41,600
€. Erection 13,500 13,600 13,500
7. Piping and Insulation
A putvaceion stean } 476,100 390,500 207,600 103,500
B. Heater vent, drai
c. Peedaw;::r ;’-;:“8 reime 310,700 233,500 122,200 248,000
D. Condensate plping
1. From gondensate pumps
through L.P heatora. 166,000 166,000 166,500 S
2. To deaerater and B.F.
ump sueti
B. mjﬁ ,femc on 71,700 71,700 58,700 58,700
8. Demimeralizing Equipment 233,000 224,000 217,000 214,000 212,000
and Condensate Storage Tanks }
9, Blectrical 297,800 293, 460 291,500 291,100 240,800
10, Turbine Room Building et ot TToT Tt Tt
Potal Icems 1-10 34,267,425 33,942,625 33,7-’00,530 33,474,400 33,588,400
Total Gongtant Cost 11,874,000 11,874,000 11,874,000 11,874,000 11,874,000
Tocal Turbine Plant Gost 46,141,425 45,816,625 45,614,600 45,348,400 48,462,400
1k, Piping In Containment 753,000 625,000 588,000 583,000 562,000
Crond Torayinment Vessel 46,894, 425 45,441,625 46,202, 690 43,931,400 46,054, 400
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TABIE 12.7 {(Continued)

SUMMARY OF COST DATA
600 PSIA, 885 P THROITLE STE&M
(400 F SUPERHEAT)
1000 MWe INDIRECT CYCLE TURBINE PLANT

Heater Arrangement 5 [3 3 Z T
1. Turbipe Generator and Accesgories
A. Turblne generator umit 20,700,000 20,700,000 20,700,004 20,700,000 20,700,000
B. Turbine generator erection 700,000 700,000 700,00 700,000 700,000
€. Reserve exciter € CONSTART »
D. Turbine foundation 345,000 345,000 345,00 345,000 345,000
2. gondensers
a g*r‘;l‘lr:c::; :5;::“““ } 2,525,000 2,550,000 2,610,00 2,700,000 2,900,000
¢. Tubss 1,821,000 1,842,000 1,878,00 1,964,000 2,080,000
D. Steam let air equipment 28,875 28,875 26,25 26,250 34,125
E. Erection 407,000 41G,000 417,001 428,000 453,000
F. Deacvation - hot well of NORE > 130,000
cond .
G. L-P heaters in exhsust stack 50,000 50,000 25,00 23,000 25,000

w

Circulating Water System
A, Structures
1. Crib house
a. Substructure
b. Superstructurs
c. Steel
d. Miscelianeoua 894,000 900,000 963,004 924,000 937,000
2. Dredging
3. Intake flume or forebay :
f, Geal well :
5. Discharge flume H
6. Outfall
B. Crib houge equipment (eracted}
1, Traveling screens
2. Screen wash pumps 209,000 211,000 214,000 221,000 236,000
3. Screen wash piping '
4. Chlorivation equipment

5. Chlorine handling !
C. Circulating water piping 1,204,000 1,213,000 1,224,006 1,246,000 1,293,000
D. Girgulating water pumps
1. Pumps 612,000 620,000 630,00 653,000 698,000
2. Motors 365,000 367,000 372,001 386,000 397,000
3. Erecrion 42,600 42,900 ’ 43, 301 44,200 45,800
4, Feed Water Heaters
A. L=P closed heaters 252,000 254,500 : 129, 50 134,000 mmnn—
B. H-P closed hearers 309,000 143;000 135,50 ——————- 160,500
C. Deaerating heater 261,000 255,000 251,00 248,400  ==meee-
D. Insulation
1. Closed heaters 16,500 10,000 &, 304 mwmmana —————
2, Deaerators 19,400 18,800 18,50 18,300 mnmmone
E. Structural Work .
1. For Closed Heaters 21,000 10,500 19, 501
2. For Deaerators 57,800 56,000 54,800 54,200 e wm—
5. Boller Feed Pumps
A. Pumps and base plates 173,000 167,000 r 161,000 158,000 155,000
B. Fluild drive 192,000 192,000 192,600 141,000 192,000
C. Motors 329,000 510,000 301,000 291,000 301,000
D. Erection 27,200 26,400 25,300 29,000 24,500
E. Foundation for pumps 9,100 8,800 8,400 8,300 8,100
6. Condensate Pumps
A. Pumps 96,000 97,000 75,009 78,000
B. Motors 51,400 51,800 35,000 36,300
C. Erection 12,300 12,400 12,109 12,400
7. Piping and Insulacion
A. Excractlon stean } 448,200 362,400 299,700 179,400 103,500
B. Heater vents and drains
. Feed wacer piping 246,000 233,500 233,500 122,200 248,000
|

D. Condensate piping
1. From condensate pumps

i

through L-P heaters. 166,000 166,000 154,200 154, 200 [R——

2. To deserator and B,F.

pump suction

E. Main stesm 140,000 140,000 146,000 140,000 140,000
8. Demimeralizing Equipment 204,000 157,000 192,009 188,000 190,000

and Condunsate Storage Tanka
9. Electrical ) 277,400 274,400 271,200 271,600 219,400
L0. Turbine Room Building - e S b -
Total Items 1-10 33,211,775 32,966,275 32,797.05q 32,620,750 32,735,925
Total Constant Cost 11,874,000 11,874,000 11,874,000 11,874,000 11,874,000
Total Turbine Plant Cost 45,085,775 64,840,275 44,671,050 44,494,750 44,609,925
11. Piping In Containncnt Vesgel 789,000 785,000 785,000 775,000 667,000
Grand Total 45,874,775 45,625,275 45,456,050 45,267,750 45,276,925
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TABLE 12,7 (Continued)

600 PSIA, 986 F THROTTLE STEAM

(500 F SUPERHEAT)

1000 MWe INDIRECT CYCLE TURBINE PLANT

Heater Arrangement 5 4 3 2 1
1. Turbine Generator and Accessories
A. Turbine generator unit 21,180,000 21,180,000 21,180,000 21,180,000 21,180,000
B. Turbine generator erectiom 700,000 700,000 700,000 700,000 700,000
C. Regerve exciter CONSTANT »
D. Turbine foundaticn 345,000 345,000 345,000 345,000 345,000
2. Condensers
A. Shells and accesscries .
B. Dry vacuum pumps } 2,360,000 2,400,000 2,415,000 2,520,000 2,700,000
£. Tubea 1,704,000 1,728,000 1,755,000 1,812,000 1,964,000
D. Steam jet alr equipment 18,875 28,875 26,250 26,250 34,125
E. Erection 385,000 390,000 394,000 405,000 428,000
F. Deaeration - hot well of NONE — 122,000
cond,
G+ L~P heaters in exhauwst stack ¢,000 50,000 25,000 25,000 25,000
3. Circulating Water System
A. Structures
1. Crib house
a. Substructure
b. Superstructure
¢. Steel
d. Miscellaneous 865,000 871,000 878,000 892,000 923,000
2. Dredging
3. Intake flume or forebay
4, Seal well
5. Diascharge flume
6. Cutfall
B, Crib house equipment (erected)
1. Traveling screens
2, Screen wash pumps 196,000 199,000 202,000 208,000 221,000
3. Screen wash piping i
4, Chlorination equipment ,
5. Chlorine handling i
C. Circulating water piping 1,164,000 1,172,000 1,182,000 ! 1,203,000 1,245,000
D. Circularing water pumps
1. Pumps 572,000 580,000 590,000 608,000 652,000
2. Motors 350,000 353,000 356,000 353,000 380,000
3. Erection 41,200 41,500 41,800 42,500 44,100
4. Feed Water Heaters
A. L-P cloged heaters 238,000 240,000 123,000 127,000 memeee-
B. H«P clogsed heaters 296,500 115,000 128,000 - 152,000
C. Deaerating heater 251,600 246,000 242,400 240,000 o m——
D. Inaulation
1. Closed heatera 12,900 9,400 4,000 —————
2. Deaerators 18,500 18,100 17,800 17,600
E. Structural work
1. For closed heaters 21,000 10,500 10,500 wmmmm—— mmea- -
2. For deaeratérs 55,000 53,400 52,300 51,800 2 emmeseee
5. Boiler Feed Pumps
A. Pumps and base plates 164,000 159,000 152,000 151,000 148,000
B. Fluid drive 192,000 141,000 141,000 141,000 141,000
C. Motors 306,000 283,000 270,000 258,000 266,000
D. Erection 25,800 25,100 24,200 23,900 23,500
E. Foundation for pumps 8,600 8,300 8,000 i 8,000 7,800
6. GCondensate Pumps i
A. Pumps 89,000 96,000 70,000 ¢ 73,000
B. Motors 48,000 48,500 32,900 34,100
C. Erection 11,500 11,9¢0 11,600 11,900
7. Piping and Insulacion
A. Extraction steam
B. Heater vents and drains } 448,200 362,400 299,700 179,400 103,500
C. Feed water piping 246,000 233,500 233,500 122,200 248,000
D. Cendensate piping
1. From condensate pumps
through L-P heaters. 154,000 154,000 150,000 156,000  meee- -
2. To deaerstor and B,F.
pump guccion
E. Main steam 168,200 168,200 168,200 168,200 168,200
8. Demineralizing Equipment 192,000 186,000 182,000 179,000 181,000
and Condensate Storage Tanks
9. Electrical 268,800 266,200 263,500 263,700 211,900
10, Turbine Room Building - -t -t -t Tt
Total Items l-10 33,151,075 32,888,875 32,674,650 } 32,527,550 32,614,125
Total Constant Cost 11,874,000 11,874,000 11,874,000 11,874,000 11,874,000
Tetal Turbine Plant Cost 45,025,075 44,762,875 4h, 548,650 ! 44,401,500 44,488,125
11. Piping In Containaent Vessel 1,121,000 1,118,000 1,118,000 . 1,108,000 1,118,000
Grand Total 46,146,075 45,880,875 45,666,650 - 43,509,350 45,606,125
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TABLE 12.7 (Continued)

SUMMARY OF COST DATA
400 PSIA, 445 F THROTTLE STEAM
(SATURATED STEAM)

1000 e INDIRECT CYCLE TURBINE PLANT

Heater Arrangement 4 3 F] T
i. Iurbine Generator and Acecsssories
A. Turbine generator unit 2 00 2 28,100 28, 100,900
B. Turbine generator erection %;&28;800 ?:%28:888 osTANT gioaﬂiggg f,&gg,ggo
€. Reserve exciter Al c ¥
D. Turbine foundatfon 460,000 460,000 460,000 460,000
2. Condensers
A. Shells and accessories } 3,680,000 3,720,000 3,790,000 4,040,000
B. D
. Tf,,,ﬁ:““““’ putips 2,720,000 2,770,000 2,780,000 2,940,000
D. Steam jer air equipment 11, 560 28,000 28,000 35,0600
E. Erection 580,000 584,000 552,000 N 624,000
F. Deaeration ~ hot well of NONE 189,000
cond.
G. L-P heaters in exhaust stack 56,000 28,000 28,000 28,000
3. Cirevlating Water System
A. Structures
1. Crib house
a. Substructure
b. Superstructure
c. Steel
d. Miscellaneous 1,093,000 1,100,000 1,112,000 1,157,000
2, Dredging
3. Intake flume or forebay
4, Seal well
5. DPlacharge flume
6. Outfall
B. Crib house equipment (erected)
1. Traveling screens A
2. Sereen wagh pumps 295,000 297,000 ; 303,000 324,000
3. Screen wash piping i
4. Chlorinacion eguipment
3. Chlorine handling
C. Clrculating water piping 1,488,000 1,495,000 ' 1,512,000 1,578,000
D. Gircularing water pumps
1. Pumps 886,000 894,000 911,000 974,000
2. Motors 466,000 470,000 476,000 499,000
3. Erection 52,700 534000 53,700 56,000
4. Feed Water Heaters
4. L«P closed heaters 416,000 175,000 'a--aaa
B. H-P closed heaterg 212,000 241,000 —————— 206,
C. Deaerating heater 460,000 448,800 439,200 wrmea——
D. Insulation
1. Closed hesters 12,800 6,200 | 0 mmmme——-
2. Deaerators 33,800 33,00C 32,200
E, Strycrural Work -
1. For Closed Heaters 14,006 14,000 mrmm——— —
2. ¥or Deaerators 98,000 95,200 9z,000 000 mmee—— -
5. Boller Feed Pumps
A. Pumps and base plates 252,000 234,000 224,000 210,000
B. Fluld drive 188,000 188,000 188,000 188,000
C. Motors 288,000 290,000 268,000 284,000
D. Erection 37,600 35,200 : 34,000 32,200
E. Foundation for pumps 14,200 13,400 ; 12,800 12,200
6. Condensate Pumps :
A. Pumps i 164,000 124,000 128,000 —————
B. Motorsa 99,000 59,400 61,000
C. Erection 18,600 17,400 17,800 sm———
7. Plping and Insulaticn
A. Bxtracclon ateam } 452,000 445,000 ! 179,600 162,400
B. Heater vents and drai i
C. Feed watetr PiPr"S reine 210,000 210,000 | 80,000 176,000
D. Condensate piping \
1. From condensate pumps | —————
through L«P heaters. 239,000 206,400 ! 218,800
2. To deaerator and B.F. !
E. MaiﬁuggeiECt}un 107,000 102,000 , 98,000 98,000
8. Demineralizing Equipment 444,000 436,000 ‘ 422,000 412,000
and Condcnsate Storage Tanks
327,800 276,000
9. Rleccricel 334,000 329,400 | ' .
10, Turbine Room Building mom——— === i wmm—
Total Trems 1-10 45,042,200 44,742,400 ; 44,179,900 z;g,zgz,:gg
Total € 12,676,000 12,676,000 : 12,676,000 5676,
Yotal Terbine Prent Coat 57,718,200 57,418,400 56,855,900 56,766, 800
759,000
11, Piping I ene 891,000 840,000 786,000 ,
PIo8 n Concalrnent Vesael 58,809,200 58,258, 400 57,641,900 57,525,800

Grand Total
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TABLE 12.7 (Continued)

SUMMARY OF COST DATA
400 PSIA, 545 F THROTTLE STEAM
(10C F SUPERHEAT)
1000 Mwe INDIRECT CYCLE TUREINE PLANT

Heater Arrangement * 3 Z T
1. Turbine G d A i
e e T ies 27,380,000 27,380,000 b7, 350,000 27, 380,000
B. Turbine generatcr erection 1,000,000 1,000,000 1,000,000 l,OOU,OOP
C. Reserve excitex “ - CONSTANT »
D. Turbine foundation 460,000 460,000 460,000 460,000
2. Condensers
A, Shelis and accessories :} 3,380,000 3,400,000 3,508,000 3,550,000
oy yeuum pumpe 2,440,000 2,460,000 2,530,000 2,760,000
. Stea 31,500 28,000 28,000 X
D, Breatina T Eavipment 540,000 $444,000 554,000 536,000
¥. Demeration - hot well of HONE » 160,
cond.
G. L-P heaters in exhaust stack 56,000 28,000 28,000 28,000

(=3

Girculating Water System
A. Srructures
1. Crib house
a. Substructure
b. Superstiucture
¢. Steel
d. Miscellaneous 1,042,000 1,047,000 1,060,000 1,108,000
2. Dredging
3. Intake flume or forehay
4. Seal well
5. Discharge flume
6, Outfall
B. Crib house equipment (erecte
1. avelin,
2. Sereen wash pompe 272,000 274,000 280,000 298,000
3. Screen waah piping
4. Chlorination equipmant
5. GChloxine handling

C. Clrculating water piping 1,413,000 1,420,000 | 1,440,000 1,500,000
b. Gi lati t
f."‘?ﬁm:s 76 vakar pumpd 813,000 820,000 842,000 899,000
2, Motors 440,000 442,000 450,000 472,000
3. Erection 50,100 50,300 51,100 53,200
4. Feed Water Heaters
A, L-P closed heatera 374,000 160,000 164,000 P
B. H-P closed hemters 191,000 215,000 ———— 1‘9:-“-
C. Deaerating heater 436,000 427,200 420,000 -
D. Insulation 11600 5,600 o,
L. Closed heaters » 600 | = .
2. Deaerators 32,000 31,400 31,000 m—re—
E. Structurdl wors .
1. }Dt ¢losed heatars 14,000 14,000 | =emeee-
2. For deseratocus 91,400 89,200 87,200
5. Boiler Feed Pumpa
A. Pumps and :age plates 228,000 212,00C¢ 206,000 194,000
B. Fluid drive 188,000 188,000 188,000 188,000
C. Motors 368,000 364,000 342,000 350,000
D. Erection 34,600 32,600 31,600 g:,igg
E. Foundacion for putips 13,000 12,400 12,000 »
. d:
’ ﬁ?nrizizte Fuee 147,000 112,000 ‘ 116,000
B. Motors 89,600 54,400 ; 56,200
€. Erection 17,000 16,000 i 16,400
7. Piping and Inaulation ]
A. Extraction steam } 452,000 ' 445,000 - 170,600 162,400
c. ?323"'3.‘!2?‘;;'1‘?,3"“*“ 272,600 272,600 122,600 254,400

D. Condensate plping
1.-Prom condensate pumps 188,000 ———————
through L-P heaters. 208,800 188,000 !
2. To deacrator and B.F.
pump duction

E. Main steam 62,400 62,400 62,400 62,400
8. Demineralizing Equipment 414,000 402,000 390,000 384,000
and Condunsate Storage Tanks
9, Electric;l 338, 600 33z,800 331,400 281,200
10, Turbine Boom Building B ] k] —eumman —
Total Items 1-10 43,301,200 42,989,900 42,546,500 + s
Total Constant Cost 12:676,000 12,676,000 12,676,000 12,676,000
Total Turbine Plant {ost 55,977,200 55,665,900 55,222,:00 55,212,532
752,100 132,000 610,800 B
11, Piping In Containnent Vessel »
G::ndsTo;al ® 56,729,300 56,397,500 55,833,300 55,683,000

12-110




TABLE 12,7 (Continued

SUMMARY OF COST DATA
400 PSIA, 645 P THROTTLE STEAM
(200 F SUPERHEAT)
1000 MWe INDIRECT CYCLE TURBINE PLANT

Heater Arrangement 4 3 Z T
1. Turbine Generator and Accessories
A. Turbine generator unit 26,900,000 26,900,000 26,900,000 26,900,000
B. Turbine generator erection 1,080,000 1,080,000 1,080,000 1,080,000
C. Reserve exciter CONSTANT
D. Turbine foundation 360,000 560,000 560,000 560,000
2. Condensers
A, ghel}.s and accessories } 3,156,000 3,200,000 3,310,000 4,540,000
B. Dry vacuum pumps
C. Tuges pamp 2,234,000 2,268,000 2,340,000 2,562,000
35,000
D. Steam jet air equipment 31,500 28,000 28,000 K
E. Erectigu R 510,000 514,000 530,000 562,000
F. Deaeration - hot well of RONE > 158, 400
cond .
G. L«P heaters Iin exhaust stack 56,000 28,000 28,000 28,000
3. Circulating Water Syscem
A. Structures
1. Grib house
a. Substructure
b. Superstructure
¢. Bteel
d. Miscellaneous 1,000,000 1,010,000 1,028,000 1,070,000
2. Dredging
3. Intzke flume or forebay
4. Seal well
5. Diacharge flume
6. Quefall
B. Crib house equipment (erecte
1. Traveling screens
2. Screen wflsh pumps 254,000 257,500 266,000 284,000
3. Screen wash plping
4. Chlorination equipment
5. Chlorine handli
C. Cireulating water :%pmg 1.253,000 1,366,000 1,394,000 1,450,000
D. Circulating water pum
1. Pumps e pumps 35,000 768,000 753,000 850,000
2. Motors 418,000 422,000 433,000 454,000
3. Erection 48,000 "48, 400 49,400 5}, 500
4. Feed Water Heaters
A, L-P closed heatars 344,000 149,000 154,000 = ==me---
8. H-P closed heaters 175,000 183,000 166,000
C. Deaerating heater 418,000 409,600 | 4ds000 0 smomoo-
. Insulation
1. Closed heaters 10,800 5,000 :::_—.::_
2. Deaerarors 30,800 30,200
E. Structural work
1. For cloged heaters 14,000 L o
2. For deaeratars 86,800 84,800 8z,z00 ===
5. Boller Feed Pumps
A P:;psE:nd :222 plates 214,000 196,000 190,000 172,000
B. Fluid drive 188,000 188,000 183,000 188,000
C. Motors 336,000 330,000 314,000 304,000
D. Erection 32,800 30,400 24,800 27,600
E. Foundarion for pumps 12,200 11,600 11, 400 10,400
6.
iongz;;z:e Fumps 134,000 103,000 107,000
B, Motors 82, 600 51,000 52,600
C. Erecticn 15,600 14,800 15,400
7. Pipilrg and Insulation !
A, Extraction steam } 430,000 445,000 264,000 162,000
B. Heater vents and drains
C. Feed water piping 272,600 272,600 ; 122,600 254,400
D. Condensate piping
1. From condensat
through Lnya;e:tzzﬁ?s 208,800 188,000 | 188,000 mm==-- -
2. To deaerator and B.F.
ump suction
E. Maiﬁ sieam 62,400 62,400 | 62,400 62,400
8., Denineralizing Equipment 388,000 374,000 | 366,000 148,000
and Condunsate Stovage Tanks
9. Electrical 324,000 319,600 | 320,000 266,600
10. Turbine Room Bullding 309,000 309,000 309,000 309,000
Total Items 1-10 42,460, 900 42,220,900 ' 41,949,600 41,856,300
: 2,676,000 12,676,000
Total Constant Cost 12,676,000 12,676,000 12, . a N
Total Turbine Plant Coat 55,136, 900 54,896,900 54,625,600 54,532,300
11. Piping In Contalnnent Vegsel 752,100 752,100 610q, BoC 610, 800
Grand Total 55,889,000 55,649,000 55,236, 400 55,143, 100
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TABLE 12.7 (Continued)
SUMMARY OF COST DATA
400 PSIA, 845 F THROTTLE STEAM
(400 F SUPERHEAT)
1000 Mue INDIRECT GYCLE TURBINE PLANT
J—
T THeater Arranfement 4 : 2 2 u
1. Turbine Generator and Accesporigs 0 27,380,000 27,380,000
%. Tutbine generator unic 27,380,000 zi’ggg'ggo 1’(30.000 1,080,000
1,080,000 4080, +430,
B. Turbine generator erection CONSTANT ——]
¢. Reserve exelter . 60,0600 &0, 000 560,000
p. Turbine foundation 560,000 560, 1
2. Condensera . 21,000
&. Shells and accessorles } 2,720,000 2,760,000 2,540,000 3,079,
B. Dry vacuum pumps 1,960,000 2 26,000 2,176,000
C. Tubes 1,942,000 ¥ 000 35,000 42,000
D. Steam jet alr equipment 456,000 460,000 270,000 496,000
" Erection 56, ' AN 138,000
E. Brectio NONE g1
F. Deaeration - hot well of 25,000
cond. 28.000 28,000 ]
G. L-P heaters in exhaust atack 36,000 !
3, Circulating Water System
A. Structures
1. Crib house
a. Subatructure
b. Superstructure 286,000
¢, Steel 932,000 48,000 s
d. Miscellaneous 927,000 ’ !
2. Dredging
3, Iutake flume or forebay
4. Seal well
5, Discharge flume
&. Qutfall
B. Crib house equipment (erecte
1. Traveling screens 1 231,000 247,000
2. Screen wash pumps 222,000 224,300 ' '
4. §creen wash piping N
4, Chlorination equipment '
5, Cchlorine handling i 1,280,000 1,334,000
C. Circulating water plping 1,250,000 1,259,000 ! e
D. Circulating water pumps i 682,000 735,000
o 461,000 i s
1. Bonpe ggi’ggo 384,000 | 392,000 41;-%3%
. LOYE 4 45,300 >
3. Erection &, 200 44,500 ’
4. Feed Water Heaters 134,000 J——
130,000
A. L-P closed heaters i‘;‘;-ggg Tea" 000 i 155,000
3. H-P closed heaters 262,400 257,600 254,200 i
C. Deaerating heater 4 i
p. Insulation J—
4,600
1. Closed heaters 9,400 ! 18,800
19,000 8,8
2. Deaerators 19,400 9> i
E. Styuctural wotk e m—————
14,000 14,000
1. For closed heaters ’ 600 55,600 m——————
2. For deaevators 58,200 56,80 '

5. Boller Feed Fumps 170,000 166,000 160,000
A. Pumpe and base piates },gg.ggou 128:000 133:090 188,000
B. Fluid drive 554000 282.000" 270,000 282,000
¢. Motors 28‘ 800 27’,&00 27,000 26,200
p. Erection 11,000 10, 400 i 10,200 10,000
E. Foundation for pumps ? } !

6. Condensate Pumpa : 92,000

114,000 86,000 ) '
A Pumps 11,400 &4, 600 : l;g,?.gg
. Motors 13,000
C. Brection 13,600 3 ’

7. Piplng and Insulation 162,400
4. Extraction steam :} 437,000 378,000 ; 228,800 z.laoo
B. Heater vents and drains 228,200 . 122,600 254,

C. Feed water plping 228,200 ? ; i
p. Condensate piping }
1. From condensate pumps 185,000 ; 185,000 o
through L-P heaters. 184,400 ' ‘ '
2. To deserator and B.F. :
pump suetion 113,400 113,400 ‘ 113,400 113,400
£. Main steam * : 328,000
344,000 33:,.000 { 326,000 »

§. Deminerallzing Equippent ! :
and Condensate Storage Tanks

9. Elactrical . 300,000 296, 400 ! 296,800 248, 400

m. ectrica 309,000 306,000 1 309,000 309,000

. Tucbine Roowm Buildi ’ |

e 41,334,900 41,085,200 | 40,654,100 40,961,000
Total Items 1-10 12,676,000 12,676,000 i 12,676,000 12,676,000
B
Total Constant Cost 54’010 00 53,761,200 ‘ 53,330,100 53,643,000
Total Turbine Plant Cost 3 071,600 " 861,600 ! 858,600 858, 600
11. Piging In Concaivaert Vessel 95,082,500 54,622,800 54,188,700 54,501,600
Grand Total Lkt sue
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TABLE 12.7 (Continued)

SUMMARY OF COST DATA
400 PSIA, 945 F THROTTLE STEAM

(500 F SUPERHEAT)
1000 Mwe INDIRECT CYCLE TURBIKE PLANT

Heater Arrangement ] 3 Z T
1, Turbine Generator and Ac¢cessories
A. Turbine generator unit 25,620,000 25,620,000 25,620,000 25,620,000
B. Turblne generator erection 1,000,000 1,000,000 1,000,000 1,000,000
£. Reserve exciter < CO‘NSTAF >
D. Turbine foundation 460,000 460,000 460,000 460,000
2. Gondensers
4. shells and accessories :} 2,550,000 2,584,000 2,460,000 2,868,000
. T Vacuum pumps
[ Tulzes pene 1,814,000 1,832,000 1,896,000 2.0:3,000
D. Steam jet air equipment 38,500 35,000 35,000 ,000
B. Brection 430,000 434,000 446,000 i;g.ggg
F. Deaeration - hot well of NONE )
* cond.
G. L-P heaters in exhaust stack 56,000 28,000 28,000 28,000
3. Clrculating Water System
A. Structures
1. Grib house
a. Substructure
b. Superstructure
¢. Steel
d, Miscellaneocus 895,000 900,000 §15,000 950,000
2. Dredging
3. Incake flume or forebay
4, Seal well
5. Discharge flume i
6, Dutfall :
B. Crib house equipment (erecte
1. Traveling screens
2. Screen wash pumps 208,000 211,000 217,000 233,000
J. Screen wash piping
4, Chlorinaticn equipment
5. Chlorine handling
C. Cirgulacing warer pilping 1,207,000 1,213,000 | 1,235,000 1,284,000
D, Circulating water pumps |
3 e 365,000 367,300 | o0 39000
2. Motors 365,000 367,500 ! ¥ b oo
3. Erection 42,600 43,000 | 43,600 45,5
4. Feed 'bllater Heaters i
I 195000 === 0omemmee—
A. L-P closed heaters 277,000 123,000 | 126,000 146,000
8. H-P closed ueaters 144,000 158,000 | E;g-gsa nds
C. Deaerating heater 253,600 248,200 ; ,
it. Insulation | ______
1. Closed heaters 9,000 4,200 ! A
2, Deasrators 18,800 18,200 !
E. Structural work ! s
1. Por closed heaters 14,000 14,000 . "---355 _______
2. For deaerators 55,400 54,000 H 53,
5. Boller Feed Pumps .
A, Pumps and base plates 170,000 160,000 : igg;ggg ig%:ggg
B, Fluid drive 169,000 pe0, o 248,000 262,000
8. Motors R 260,2 o 25,800 25.200
D. Erection 27,400 26’033 ooee e
E. Foundation for pumps 10,400 10, H ’
6. d t
f;‘f"l,:,';;i © Pumps 107,000 84,000 87,000
B. Motors 66,800 42,000 ﬁ':go
C, Erection 12,800 12,400 3
7. Piping and Insulation
A, Extraction steam } 437,000 378,000 228,800 162, 400
B. Heater vents and drains !
C. Feed water piping 228,200 228,200 122,600 254, 400
D. Condensate piping '
1. From condensate pumps |
chrough L-P heaters. 184, 400 185,000 185,000
2. To deaerater and B.F.
punp guction
E, Main steam 126,200 126,200 ‘ 118,000 115,000
B. Demineralizing Equipment 326,000 316,00u 310,000 314,000
and Condensate Storage Tanks
9, Electrical 290,200 287,000 287,400 239,200
10, Turbine Room Building ————— —m——— ——m—r—- cummm-
Total Items 1-10 38,478,300 38,240, 100 33.006>ggg iz.;g:.gzg
Total Constant Cost 12,676,000 12,676,000 12,676, +676,
Total Turbine Plant Gost 51,154,300 50,916,100 . 50,682,600 so,zsg,:gg
11. Piping In Containment Veasel 1,141,800 1,141,800 898,200 » o0
Grand Total 52,296,100 52,057,900 51,580, 800 51,678, 5
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Superheat,
°F
0

100

200

TABLE 12.8

Coefficlents for Turbine Efficlency Cajculatlons

i3 300 MWe 500 Mie 1000 MWe

0 0 1.0404E 01 8.9025E 00 2.1419E 01
1 0 1.1129E-01 1.4525R-01 -5 .5988E-02
2 0 -5,1301E-04 -7 .5757TE~04 8.6141E-04
3 0 1.2629E-06 2 .1206E-06 -3.8182E-06
Yy o -1.5539E-09 -2 .9949E-09 7 .1502E-09
5 0 7.4627E-13 1.6532F-12 -4 ,9023E-12
o 1 2,7301E-02 2 . 4824F-02 8 .2673E-03
2 1 1.9444E-08 1.5194F-08 1,6540E-08
3 1 -2,6711E-11 -1.4429E-11 -1,5388E-11
o 2 w2 . 1767E-05 -1.8738E-05 ~1.5549E-06
0 4 8.45048-12 7.0213E-12 -1.0100E-12
0 5 -3.0096E-15 2.5198E-15 4 ,3499E-16
0 O 1.7821E 01 1.3948E 01 1.6367E 01
1 0 6.5040E-02 9.4633E-02 1.,4007E-01
2 0 -1.9902E-04 -2 ,9061E-0k -7 .0686E-0U
3 0 3.6786E-07 3,5513E-07 1.9184E-06
4 0 -3.5274E-10 1.2439E~10 -2 .,7301E-09
5 0 7 .3249E-14 -5.2277TE-13 1.4835E-12
o 1 g .4377E-03 1.1772E-02 -5, 1442E-04
2 1 -5.2080E-09 -1,6490E-08 -5 .8009E-09
3 1 2.0272E-11 4 ,9757TE-11 3.5349E-11
o 4 -3.7002E-12 -6,2034E-12 3.9979E-12
0 5 1.7381E-15 3,0866E-15 -2,1251E-15
0 0 1.06T6E 01 1.1832E 01 5.7998E 00
1 0 1.3558E-01 1.3921E-01 1.6956E~01
2 0 -5,.2044E-04 -6,621R3E-04 -9, 4484E-0h
3 0 8,6497E-0T 1,8020E-06 3.1676E-06
L 0 -2.7717E=10 -2 .517bE-09 -5.6240E-09
5 0 -5.15T4E-13 1.3522E-12 4 ,0167E-12
o 1 2.3363E-02 1.89uﬁE-02 3.,2047E-02
2 1 7 J4009E-09 -4 .437HE-09 1.7353E-09
3 1 9.5050E-12 1.6904E-11 -6,7071E-12
0 .2 -1.770TE-05 -1.1753E-05 -2 .5532E-05
o 4 6.7220E-12 3.4819E-12 1.,0811E-11
0 5 -2, 4418E-15 -1,1608E-15 -4 ,0565E-15
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Superheat,
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TABLE 12.8 (Continued)

300 MWe 500 |Mie 1000 MwWe
~-1.4070E 01 1.8241EF -01 1,2364E 01
9.9272E-02 1.2647E-01 2.0583E-01
-3, T4E7E-04 -5.1844E-04 -1,1012E-03
9.2703E-07 1.2983E-06 3,1665E-06
-1.24828-09 -1.6844E-09 -4 ,5UBTE-09
5.7252E-13 7.2786E-13 2 4009E-12
1.0585E-01 1.8449E-03 1.,0456E-02
-2.3193E-08 -3.04Q1E-08 -2 ,0408E-09
5.7187E-11 7.26(05E-11 2 46U46E-11
-8.8416E-05 4 ,0336E-06 -6.8872E-06
3.2060E-11 -2,1851E-12 3.4282E-12
-1,0829E-14 6.5294E-16 -1.4455E-15
1.6991E 01 1. 4464E 01 2.2964F 01
7 .6389E-02 1.1858E-01 1.0767E-01
-1.7279E-O4 -} . 1898E-0Ok -2.7793E-04
1.5587E-07 8.3163E-07 2.3799E-07
7 .3936E-11 -7.6624E-10 2 .9625E-10
-2 .9397E-13 7.38T1E-14 -6.3302E-13
1.9180E-02 1.721B8E-02 -1.2565E-02
-2,21T4E-08 -2,7321E-08 -3.,1434E-08
6.2189E-11 7.0304E-11 8.0475E-11
-1,3018E-05 -1.0163E-05 1.7783E-05
4 ,9835E-12 3.28@53-12 -7.8457E-12
-1.8833E-15 -1.217TE-15 2.6255E-15
-1.6289E 00 3.1763E 01 3.1763E 01
2.,2070E-01 1.43Q7E-01 1.4307TE-01
-1.,2967E-03 -5.9349E-04 -5,9340R-04
4 ,5635E-06 1.4003E-06 1.4003E-06
-8.3170E-09 -1.58488-09 -1.5848E-09
5.6286E-12 4.3468E-13 4.3468E-13
6.1721E-02 -6.045U%-02 -6,0454E-02
-8.1239E-08 -2.0889E-08 -2 ,0889E-08
2 . 4067E-10 7 .3300E-11 7 .3300E-11
-2 . T368E-05 7 .2258E-05 7 .2258E-05
-1.4674E-10 4 ,2318E-11 4 ,2318E-11
1.5004E-13 -7.63$8E—14 -7.6398E-14
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TABLE 12.9 .

Equations for Turbine Cost Calculations

B 1 1 .k
R=3ea, t T B 000 < P, < 1500 psia
R=3z0b,, t- T p~ 400 € P, € 1000 peia

13k f ot S Fy S P
F, = RW
1.J
C, = 3 ey, F) B
1.
ac, =34, tg B
_ 1.4k |
C, = T8y Tp bt Fy !
o, =0+, +ac,
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Coefficlents

TABLE 12.10a

for Turbine Exhaust Flow Cglculatlons, ajjk

1000 < Py € 1500 psia

1 43 k 200 MWe | 500 MWe 1000 MWe
0O 0 © 1.0872E 00 9.1470E~0] 5.2228E-01
1 0o 0 -6, 35656E-05 3.9252E-04 5.5421E-04
2 0 0 -2,6636E~07 ~8.0232E-07 -8.317CE~07
3 0 0 0. 0. 0.
o 1 0 ~1,4289E-03 -1.0847E-03% -1.2769E-03
o 2 0 8.8793E-07 4,1142E-07 6.9040E-07
0O 3 0 0. 0. 0.
0O 0 1 3,9065E-05 1.30T4E-0% T« 2342E-0L
0o o0 2 -1.4378E-08 -9.0364E-08 -2.8858E-07
o 0 3 0. 0. 0.
11 0 8.5400E-07 3,5681E-0T 4.0089E-07
1 0 1 8.6662E-08 7. 4253508 -3.5697E-08
o 1 1 -1.7134E-07 2.3190E-08 -1.6660E-08
TABLE 12.10b i
Coefficlents for Turbine Exhaust Flow CLlculations, b1 1)
400 psia P, € 1000 psia
i J k 300 MWe 500 MWe 1000 MWe
o 0 o0 1.0737E 00 1.1162E 00 1.1493E 00
1 0 o0 L, 3288E-05 1.5262E~04 1.3479E-04
2 0 0 ~-2.1754E~07 -3.0396E~0T -3%.2886E-07
2 0 0 -0. -0. | -0.
0O 1 0 ~1.2006E-03 -1.1892E-0% ~1.3524E-03
o 2 0 5.5034E-07 4, 3294E-07 6.8091E-~07
0 3 0 -0, -0. t -0.
0 0 1 -5.9594E-07 -1.922FE-0k -1.9076E-0k
0o 0 2 5.2387E-10 5.1773E-08 %, 7TTH6E-08
O 0 3 -0, -0, \ -0.
1 1 o 6.8856E-07 3.9278E~0 4,.43318-07
1 0o 1 2.0068E-07 8.53%16E~0 1.0013E-07
o 1 1 -1.5707E-07 9.86123—0‘ 4,7701E-08
\
|
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TABLE 12.11

Coefficlents in Cost of Saturated Steam Turbing Generator,csj

O FHN PO =\ Do -

MNP HPFPHPOODOOO ke

300 MWe 500 Mile 1000 MWe
5.9223F 00 1.0890E 01 1.1846E 01
7.1604E-01 1.22008-04 1.2140E-04

~1.4713E-02 3,6182E-07 14,4817E~07

=0. =0, 0.

-0. ~0. 0.
3.8569E-04 7 .6LE6E-03 2.1752E-02
3. 8540E-04 -2.2081E-07 1.1026E-07

-0. -0. L0,

~0. =0, +O0.

-0, -0. 0.
1.6262E-07 ~3.9865E~06 18, 7676E-06

TABLE 12.12

Coefflclents for the Correcticn to the Tugbine Cost
Due to Superheat, dy4

13 300 MwWe 500 MWe 1000 Mie
¢ 0 2,1281E 05 -1,7761E Q0 8.0147E-01
i 0 ~3,8241E 03 -3.4821E-02 1 5.8779E-03
-] 8.2770E 00 £.8718E-05 +1.0139E-05
3 0 -0, -5.9507E~09 [2.2179E-08
4 0 -0. -0, ol
o 1 -4,0256E 02 4. 4684E-03 +1.971358-03
101 -9.8758E-01 1.8911E-C5 L 2.8293E-05
2 1 -0. ~3.6277E-08 1.4985R-08
301 -0. -0, L0,
4 1 -0, -0. o,
0 2 1.0355E-01 -2.3139E-06 1.0399E-06
1 2 -0. 1.7544E-09 1.1755E-08
TABLE 12,13
goefficlents for Cost of Turbine Plant Exclusive ¢f Turbine Unit, ejqx
1 1 k 200 MiWe 500 MWe ; _10C0 MWe
o o o0 1.1668E 01 1.6537E ¢1 . 3.8150E 01
1 06 0 ~2.46208-03 4.0880E~-03% | -9.4430E-03
2 0 0 0. -2,3511E-06 ‘ -0.
3 0 ¢ -0. -0, | ~5,5706E-03
O 1 0 ~1.3689E-C3 -3,0170E-03 | O.
0o 2 0 4,6191E-06 0. | -0,
0o 3 0 -0, -C. ‘ -2.8624E-02
0o 0 1 -8.2634E-04 -5.0869E-03 | 2.4798E~05
o 0 g -1.5069E=-06 L. 48118-06 | -6.9430E-09
o 0 3 1.5669E-C9 ~1.2197E-09 | -0.
1 1 o -0. -o. | .o,
10 1 ~0. -0. | -0.
0o 1 1 -0, -0. I 0.
2 1 0 -0, 0. -0,
2 ¢ 1 -0, -0, ; -0,
1 2 0 -0. -0, io-0.
o 2 1 -0. -0. -0,
0 1 2 -0. -0. -0,
1 o 2 -0. -0. -0.
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13. Cost Accounting

The over-all energy coste Include the charnges assoclated wlth
(1) the capital investment which includes the &irect labor and
materlal costs, the direct construction costs, jand the Dx0 inventory
charges, (2) the operating expenses which inclyde maintenance, payroll,
supplles, Dg0 losses, insurance, and organic mgkeup, and (3) the fuel
cycle cost. The charges assoclated with the cgpltal lnvestment and
the operating expenses are determined by the procedure recommended by
the AEC and given in the Cost Evaluation Hendbdok(2), There are two
methods available for computing the fuel cycle [costs as described 1n
Section 7. The direct labor and materlal costs are determined from
the expressions given in Sectione 8, 9, 11, and 12. The schedule of
the Indirect construction cogte are taken from [the Cost Evaluation
Handbook and include the following charges: ganeral and administrative,
miscellaneous, architecture engineering, desi and inspection, nuclear
engineering, startup, contingencies, and intergst during construction.
The AEC handbook lists these charges as a function of the dlrect labor
material costs over a range from $20 to $200 mﬁllion. The ratio of the
indirect to the direct costs was fltted by the followlng expression,

i

? -a
C1/Cp = 0.9567 - 0.01638 Cp + 0.2045 x 10 ¢
- 0.1096 x 107° 3 + 0.2098 [x 107® ¢

where

C; = indirect construction costs, $ millions

Cp = direct labor and material costs, $ miilllions

‘ |
The fixed charges on depreclable and nongipreciable Investment
were 14.5 and 13.0% per year, respectively. le charges on D0 inven-
tory were based on a cost for D,0 of $20/1b,

The influence of the coet accounting procedures on the optimliza-
tion of reactor concept can be determined by cﬂanging the varlous
charge rates on the library file,



APPENDIX A

INPUT SHEETS

The input sheets for the code are shown in Figures A-I, A-TII,
and A-I1IIT.

The input data required for the automati¢ fuel design portion of
the code follow the control card 8002 and are|listed in Figure A-I.

If the "fixed" fuel design optlon is used, the characteristics
of the fuel assembly are listed on the Input sheets shown in
Figure A-II and follow the control card 8003,

The input cards required for the plant design and cogt portion’
of code are shown in Figure A-III, These data follow control card
8004 for the Dp0 cooled reactor designs or cohtrol card 8006 for the
organic ccoled desligns. i




FIGURE A-1

POWER REACTOR COST OPTIMIZATION PROGRAM
INPUT DATA FORM = GOP1AD

Name™ Phone Date

MO0. DAY YR. RUN NO.gps 1112 2 6 1718 1820 2
ST T T LT T P P T T e ey

BLOCK QPTION
10 Lattice geometry: O = square; 1 - hexagonal
11 Coolant: © = llquid D20; 2 = organic
12 1
13 Cladding: O = Zr; 1 = SAP
14 Pressure tube: 0O = Zr; 1 = SAP
15 Calandria or liner: O = Zr; 1 = SAP
16 Insulating annulus: O = inside pressure tube; 1 = outslde
lg Fuel: O 5 oxlde; 1 = metal; 2 = carblde
1 i :
19=20 Number of tubes/assembly
21=22 o
2325 Flle number from library tape i
26 Library tape number
27 Binary output tape number
DATA CARDS =
. = Lattice pitch, 1n.
= Weight of fuel, 1b/ft.
] B length of fuel, in.
B (ladding thickness, mils
B Calandria or liner thilckness, mils
E Insulating annulus thickness, mlls
1 E Inner housing tube thickness, mils
= Outer coolant channel {OD, in. Only if Inner housing
‘ T Outer coolant channel .thickness, mils used.
‘ n Fuel denslty in % the?retical, if oxide
= U-235 content in fuel, wt %
* T Inlet coolant temperature, °C
z Outlet coolant temper?ture, °g
5 - Moderator temperature, °C
- H,0 in moderator, ato %
- = Maximum surface temperature, °C
* B Maximum fuel temperature, O¢
E Minlmum BOSF
3 = System pressure, psia. Only used for organlc c¢oolant.

*Punch 1 Hollerith ildentification card for each batch of COP
problems. 1 in Col. 1.



FIGURE A-2

+*
Name

POWER REACTOR COST OPTIMIZATION PROGRAM
INPUT DATA FORM - COPLID

Pags 1

ISI d 0I3|

Phone

YO | DAV YEAR RUN NO,1011 2213 1415 1617 1818 20

Date

21 22 28 24 2% 28 27

jENREEENE

HEREEREEE

BLOCK OPTION
1o Lattice geometry: O=square; l=hexagoneal
11 Coolant: O=liquid D,0; l=bolling D2°5 2=organic
12 Iuel type: Qwrods; “latubes
13 Cladding: O=Zr; 1=SAP
14 Pressure tube: O=Zr; l1=SAP
15 Calandria or Liner: O=~Zr; laSAP
16 Insulating anmulus: Q=inside; l=outside pressure tube
17 Fuel: O=oxide; l=metal; 2=carbide
18 Input Diameters: O=no; l=yes
15-20 Nunber of rods or tubes per assembly
21-22 blank
23-25 File number from library tape
26 Library tape number
27 Binary output tape number
DATA CARDS *
B Pressure tube 0D, in.
B Outer coolant channél 0D, {n.
N B Clad QOD, in.
i) Fuel OD, 1in. Nofte: These dlameters
* e omitted if
. E Clad OD, in. depired, Block 18 of
. E Coolant OD, in. the control card mist
1 = ¢lad OD, in. then be zero.
B Fuel OD, in,
. E Clad OD, in.
. E Coolent 0D, in.
. iy Clad 0D, in; inner housinq oD for 2 tubes
. B Fuel 0D, in.
) T ¢lad oD, in.
21, E Coolant 0D, 1n.
. B Inner housing OD, in.
E Iattice piteh, in.
i E Weight of fuel, 1b/ft ‘
" Fuel density, @ theoreticqu if oxide
N o) Length of fuel, in. |
B Pressure tube thickness, mils
3 E. Liner or calandria thicknehs, mils

* Punch 1 Hollerith identification card for each batch of COP problems.

1 in Col. 1.

1



FIGURE A-2 (Page 2)

POWER REACTOR COST QPTIMIZATIO

INPUT DATA FORM - COPlI

ﬁ PROGRAM
Page 2

Insulating annulus thickness

¢ladding thiockness, mlls

Coolant area, sq. in.

Moderator temperature, °C

H20 in moderator, atom %

Design pressure, psia

Deslgn temperature, °C

System pressure, psia

Qutlet coolant temperature,

Maxirmim assembly power, MW

Maximum assembly flow, gpm a

Pressure drop across assembl

Maximum subchannel veloclty,

Maximum heat flux, peuw/hr-ft

Maximam surface temperature,

Maximum fuel temperature, °C

Minimum burnout safety facto

Maximum subchannel coolant &

Fuel fabrication cost (if di

Eta

Epsilon

Resoneance escape probability

Thermal utilization

Ll AR Rt R B R sl s e R e Rl el LR s R ISR o R sl e R i A R L s R o R el o

K Infinity

piffusion area, cma

T, om® ;

Migration area, cm?

Buckling, om~2

Cell Ea’ em”

Average Ef of the fuel, cm -1

Axial ﬁmaxﬁﬁav {assembly)

oz B 2o I =2 I Lo B e o I e B 2 O )

Radial g [ﬁavg (assembly)

Inner housing thilckness, mils

Tnlet coolant temperature, °¢

Power conducted to moderator

mils
t: O for no houslng

U-235 content in fuel, weight %

' C

MW

b Ty
v, psl
rt/sec

*¢
o

emperature, o
B, not specified), $/kg

|Note= These are hot,
"= elean lattice
parameters,

Disadvantage factor of the fpel

Maximum integral of kde for the fuel, watts/em

¥ FOT boiling D,0 coolant use steam quality, %



FIGURE A-3

POWER REACTOR COST OPTIMIZATION

%
Name

N N =
8o fol | N =

1 2345 6 78 9

HERNNEENE

INPUT DATA FORM - COP2 AND C

Phone

6 = Organic Coolan¥®

PROGRAM
DP20R
Date

Bloek OFTION
1 Pile number to be designed (1,2,3,0r 4)
2 Fuel accounting scheme: © = AEC; 1 = other; 9 = run through
core desigh only.
34 0
BT File number from library tape
8 Library tape number
Binary input tape number
DATA CARDS +
= iAxial reflector thicknesp, in.
' = “Redial reflector thickneps, in,
: = Thermal power in Plle 1,§MW
" 1oad factor, fraction |
) i Control rods, number
* E Safety rods, number
1 E Deita K in control, fracflion
B Reactor discharge time, fdays
* T Alpha, fraction, or thermal power for Plle 3, MW
o : e Max, allowable exposure,| MWD/Tonne
®% E 0 for turbine plant optimization; 1.0 for card
- 2A; Boliler pressure for c¢card 2B
D20-Cooled System
B E Steam temperature, °C
E Feedwwater temperature,‘bF
) g Turbine plant efficiency, %
) E Turbine plant cost, 8
24A) _ E Do0 inventory in turbinﬁ plant, 1bs
Organic-Cooled System §
E Turbine throttle preasuﬂe, pela
- = Turbine throttle temperature, °C
2R : = Feed-water temperature,§°c

* Punch 1 Hollerith identiflcation card for each datch of COP problems.

l in Col. 1,
*

* Do not insert cards 2A or 2B if this parameter is O.



10.

BIBLIOGRAPHY

J. W. Wade. A Computer Program for Economip Studies of Heavy
Water Power Reactors. USAEC Report DP-707,| E, I. du Pont de

Nemours & Co., Savennsh River Laboratory, Afiken, 8. C. (1962).

The Tripartite Organic Coocled Heavy Water Reactor Meeting, Santa

Monlce, Calif. June 11-13, 1962, USAEC Repport TID-T7648 (Pt. 1).

W. A. Chittenden and G. V. Hoveke. Engineering Evaluation Studies,
Heavy Water Moderated Power Reactor Plants. USAEC Report SI-1949,
Sargent & Lundy, Engineers, Chlcago, I1l. (|1962).

Engineering Studles, Heavy Water Moderated Power Reactor Plants.

USAEC Report SIL-2008, Sargent & Lundy, Enginmeers, Chicago, Il1l.
(1963).

Engineering Evaluation Studles, Heavy Waten Moderated Power Reactor
Plants. Quarterly Progress Reports, April=June, July-September,

October-December 1962. USAEC Report SI-1974-3, Sargent & Lundy,
Engineers, Chicago, Ill. (1962).

Design Study, Heavy Water Moderated Power Reactor Plants. USAEC
Report SL-1965, Sargent & Lundy, Engineers, Chicago, Ill., and
Nuclear Development Corporation of America, White Plains, N. Y.

(1959) .

Part 3, Design Study, Heavy Water Moderated Power Reactor Plants.
USAEC Report SI~1653, Sargent & Lundy, Engineers, Chicago, Ill.,
and Nuclear Development Corporation of America, White Plains, N. Y.

(1959).

Summary, Parts 1, 2, and 3, Design Study, Heavy Water Moderated
Power Reactor Plants. USAEC Report SI-1661, Sargent & Lundy,

Engineers, Chicago, I1l,, and Nuclear Development Corporation of
America, White Plains, N. Y. (1959). |

R. H. J. Gercke, F., C. Sllvey, and G. Asanovich. The Properties
of Santowax-R (Mixed Terphenyl Iscmers ag brganic Moderator-
Coolant). USAEC Report NAA-SR-Memo~3223, ?tomics International

Div., North American Aviation, Inc., Canoga Park, Calif. (1959).

\
J. ¢, Jensen. A Computer Program for Fuel Assembly Design. -USAEC
Report DP-78%, E. I. du Pont de Nemours & o., Savannah River
laboratory, Alken, S. C. (1962).




11.

12,

13.

14,

15.

16,

l7l

18.

"BSQ -
Heavy Water lLattices,

F. E. Driggers.
lattice Parameters."

An IBM 704 Code to Calculate Heavy Water

Second Panel Report,

Technical Reports Series No. 20, IAEA, Vienha (1963).

Nuclear Power Plante Cost Evaluation Handbook

USAEC Division

of Reactor Development (1961},

Economice Outlook for D0 Power:

USAEC

L. Isakoff. Reactors,
Report DP-570, E. I. du Pont de Nemours & C
Del. (1961).

Organic Cooled Power Reactor Study. 300-MW

0., AED, Wilmington,

Power Plant Conceptual

Design, Supplementary Studies. USAEC Repor
(Suppl.) Bechtel Corp., San Francisco and A
Piv., North American Aviation, Inc., Canoga

Final Safeguards Summary Report for the Pig

L TID-8501 (Pt. 2)
tomics International
Park, Calif. (1959).

18, Nuclear Power

Facilitx.

Neorth American Aviation, Inc.,

Organic Cooled Reactor Study. Part 3. Rea

USAEC Report NAA-SR-5608, Atomicé International Div,,
Cancga Park,é

Calif., (1961},

rtor Concept Evaluation.

USAEC Report TID-8%501, Bechtel Corp., San F
International Div., North American Aviation
Calif. (1959).

J. R. Dickinaon and R. F, Scarth,

rancigeco and Atomilcs
Ine., Canoga Park,

OCDR Power Plant Study.

Report NAA-SR-5688, pp. 275-306, Canadian General Electric Co.

Ltd., Toronto (1960}.

L. Isakoff and R. R. Hood.

Heavy Water Moderated Power Reactors

Progress Report November 1962,
Pont de Nemours & Co.,, AED, Wilmington,

USAEC Report DP-805, E. I. du
Del,

(1962).




- 4 o=

EXTERNAL RELEASE OF TECHNICAL INFORMATION

Description of Material No. DP-1007 Date: 5/12/66

Title: A Computer Pfogram for the Optimization ¢f Organic-Cooled
D50 Reactors '

Author: J. W. Wade

Type of Material

Classified DP Report s Classified Paper [ 7
Unclassified DP Report V74 Unclassified Paper v
Letter L7
Technical Content
Approved by /8/ . Dessauer Date: 9/14 /65
Classification ?

Approved by uéﬁjﬁéﬂéﬁkgqs,/ Date: 5’701—/6$
S. W. O'Rear : '

Authority:

Topie 800 SROO Classification Guide

Category 1f DP Report ‘
Approved by MR, Date: SIntee

S. W. O'Rear

Final Du Pont Release

Approved by

-

Zan a;

P Date: 542222 A
ylon Director

Released by
R. G. Erdley:‘jjé7/2ﬁ



T SAY IT -

LOCATION




i DON;T SAY IT—WRITE IT cc: G. Dessaner’

F=

. !
£lise Norton Location _T1S - Savannen| River Ieboratory !
- 5 Ph
7.W. Wade | .l Location D=6033 o 5865
"Release gf DP - 1007" bate  6/2L/66

Attached is a letter from Bill Chittenden of 8 & L, giving his
comments on DP-1007. I think we should eliminate the 8 & L title

plocks as he suggests and then release the report.

TWW/jws

inclosure ‘ §

E 10-62 HELP RESCUE SAFETY—ACCIDENTS ARE KILLING IT




DON'T SAY IT - WRITE IT

/7 ocamon z/;éf% A

/d;l/i?(ﬁ/ PHONE NO. L%OCATION
/7._ y00 7 .

Wl g TS gocs T '““”"’W%"’

4@%7(/ 2 A@ZA//,@ /e o /W/w

Preventive Safety - Prevents Injuries




u“‘

PARINERS SARGEM & IAUNDY ASSOCIATES
V. 8MITH ENGINEERS J. R.ARENA
W HAMMING FOUNDED BY FREDERICK SARGENT-188! R.L.BOYD
. J.STANKIEWICZ R.E.DALE
. G.NORELL 40 SQOUTH DEARBORN STREET U.A.DONALD
W.MECLOSKA E-H.FINCH
| WALSH CHICAGO, ILLINOIS 60603 R.1.GAVIN
v.R.BTEUR TELEPHCNE — FRANKLIN 2-7130 H G. F. HOVEKE

1
1. w. PATTERSON CABLE ADDRESS - SARLUN-CHICAGO : L.B.LEVESCONTE
LE.AGKMANN i £.5.MAGNUSON
N BERGSTROM i S.MAYSTER
v.A.CHITTENDEN . D.C.McCLINTOCK
\.N.ELIASEN J.N.ROLSTON
. D KOLFLAT R.K.ROWE
1. ZAR R.F.SCHEIBEL

L.SKOG,JR.
E.J.WOLNIAK

Juﬁe 14, 1966

Mr. J.W. Wade, Research Manager
Applied Mathematics Division

E.I. du Pont de Nemours & Company, Inc.
Aiken, South Carolina 29801

Dear Mr, Wade:

We wish to acknowledge receipt of a draft of DP-1007 "A Computer
Program for the Optimization of Organic Cooled Do0 Reactors. We
appreciate the opportunity of reviewing this drpft and wish to
advise that we concur in the material, as presented, and have no
comments to offer as such. Unless there is & skrong desire on
your part to attach the Sargent & Lundy title block to the
arrangement drawings included in the report, it would seem to us
that these title blocks may be appropriately deleted as they do
not really add to the presentatlion of the material and you have
been more than generous in crediting Sargent & Lundy in other
ways. ‘ :

If we can be of any further assistance in this hattar, please feel free
to contact us.

Very truly yours,
SARGENT & LUNDY

By TRl R s

WAChittenden:as
cc: H.B., Rahner

WLTAp
0‘\9 ?&)
< [

75 ...

&

OV

3
T4 ignon

Oy gud

S

Rl L it




'_Approval copy end prepare Dooument Heview and Releaae Forms.
; 10 5113,5 FROM v/

- + Bdtvor_Llysl .. Dabed /lfd.
f 5 ;Preliminary(blaokline) Copies™ -~
é‘ ann/-—‘~£»%¢wf ‘Date oft Preliminary Iﬁsueﬁsag_____
N“Send Blaokline Record copy with thie Forfl to Editing.E Date to Bditing SZir .

IDITT B

B Col%eot oorreotiona and releaoes. ' SAMEZE&&AECqazauAuthor_JQ&ESWO*R_ﬁZjﬂ(
Senq corrected Blackline Record Copy, corrected photocopy, ‘Internal
Distribution Maeter, Transmittal letter Master, and this Form® to Print Shop.

'BINT SHOP g 800 e f_'"’?"i Ldurast . . -
;Q.u., u Satisiid o : N . Ed:l.tor E&*’ _Date_ZLaf)_f_@_

aake corrections and print oopies____;iﬁgs;report,.Pages ‘ Price

BRI - : . . Transmittal Letter Lt

3D Internal Distribution - =~

;end to Editing. _
Approval copy of report
SO Transmittal Letter
:Internal Diatribution j

Corrected Photooopy e f‘jf"" '_/)/://
’ i Date -tq’u_Editmg,z a3

This Form




6. EDI‘I'ING.
' Review printed Record GOpy. A Return printed Record Gopy with Pu‘nlication

' / ‘Forms and this Form to Print Shop.

t/ PRINT SHOP AND DOGUMENT SEGTION._

S 'Editor' A
_Bind and issue reportz ST o

INTERNAL DISTRIBUTION Copies T a3 with TL L ONC T
. 57 without TL{ 7 SROO Suppl gs?e

- Send to Doc.. Sec. tbgether-hﬁb ' 108 and 3 extra copies of TL
EXTERNAL DISTRIBUTION Oopiea L 3306 without TL. 3 :
TOTAL eopies o t} S ©of report
Send Record Copy, External Distribution Liat, and this
Form to Editing. P T S | Tnt. Issue Date F-.24 - ; :

! | 'j*5 f““- - . Ext. Issue Date_& Zg—2(
! S - Date bto Editing 24&5“

8. EDITING: ' : ' T T
Send file folder to DP Record File, including: . Do

File Record Copy. '&”%”;*igf ~ External Release of Tech. In
Report Data Sheet DR AEC Approval Letter
Document Review ----VT{- Publication Form
Request for Patent aeview DP Report Processing Form
Transmittal Ietter L ’ Internal Distribubion
Preliminary Distributian . Internal References

-TID Distribution PR - Date to File




" | C‘C: L. C. Evans - C. W. J. Wende -

ESTABLISHED 1802 J. W, Croach

. I N COMPANY S. A. McNeight
E. I. bpu PonNT DﬁcoafmS:URS& D Deeenen 4. Dessauer -

SAVANNAH RIVER LABORATORY TIS Flle
AIKEN, SOUTH CAROLINA 29802

(TWX: BO3-824-0018, TEL: 803-824-6331, WU: AUGUSTA, GA.)

Mr. R. G. Erdley, Chief

Patent Branch May 12, 1966
Savennah River Operatlons Office

U, S. Atomlec Energy Commission

Post Offlice Box A

Aiken, South Carolina

Dear Mr. Erdley:
REQUEST FOR PATENT REVIEW

Please review for patent matter:

DP-1007, A Computer Program for the thimizétion of Organic-Cooled
DO Reactors, by J. W. Wade

If any technical clarification is needed please call J. E. Beach whose
document review is attached,

Please telephone your comments to the TIS Offide (Ext. 3402) and notify
mz2 by signing and returning to TIS the origlnal of this letter. A copy
18 provided for your fille,

If you decide to pursue a patent on any development covered, I shall be
happy to supply additional information required such as appropriate
references and the names of persons responsilble for the development,

The above item is approved Very truly yours,
for release,

/£

. SM-<g C. W. J. Wende, Director
R. G, Erdley, Date Technical Dlvision
Patent Branch
SROO, USAEC By: Z j
. J. E. 'Beach

BETTER THINGS FOR BETTER LIVING ..  THROUGH CHEMISTRY




TR

5/12/66

Date
TECHNICAL DIVISION 1
SAVANNAH RIVER LABORATORY
MEMORANDUM
TO: S. W, O'REAR
FROM: J., E., BEACH ?é’j
DOCUMENT REVIEW

Document: Report DP-1007 ‘

|
Title: A Computer ?mgmﬂ for the Optimization

of Organioc~Cooled Dol Reactors

Author: J. W, Wede |
contractual Origin: aT{07-2)-1
present Classification: Unclassified
References:

No items were noted that, in my opinion, should be called to the
attention of the REC for patent consideration.




T 3 A

Form AEC-426(7-64) UNITED STATES ATOMIC ENERGY COMMISSION Document Number

AEC Manual Chapter 3202, Appendix 064a PUBLICATION RELEASE FORM
DP~1007

INSTRUCTIONS: This form should accompany each UNCLASSIFIED document the first time it is submitted to the
USAEC Division of Technical Information Extension, Post Office Box 62, Oak Ridge, Tennessee 37830,

A Computer Progr ¢
Document Title an " h .tian Date of Document lﬁri a 3966
Author(s) ; W.—Wade Contract No. ﬁm ‘ 01”2 } ]

ks

I. [z] Research and Development Report Enclosed is a TID-4500 Standard Distribution Report as defined in
AEC Manual Chapter 3202. No Joumnal Publication or Oral Presentation is Intended. (Use Section
I1 or 11l below if Journal Publication is Intended or Section 1V if Oral Presentation is Intended.)

1. E:] Complete TID-4500 distribution has been made, including copies to the Clearjnghouse for Federal Scientific and Technical
Information, National Bureau of Standards {formerly OTS) (Federal Clearinghojise sale price is $___ ). The number of
copies specified in TID-4500 has been forwarded to the Division of Technical Information Extension for stock and for
further distribution to domestic and foreign depository libraries, foreign exchax&ge organizations, etc., and for announcement
in Nuclear Science Abstracts. '

2. Document has been printed but complete TID-4500 distribution has not been thade. Copies are being furnished for the
Division of Technical Information Extension tot :

a. [;E] Make complete TID-4500 distribution including copies to Federal Clearinghouse (sale price is 3_6) and to depos-
itory libraries, etc.

b.{_] Make distribution to Federal Clearinghouse and depository libraries, etc. AEC and other Government agency
distribution has been made in accordance with TID-4500 (Federal Clearinghouse sale price is 8___ ).

¢.[] Other. Please specify

3. I:] No copies have been printed for TID-4500 and Federal Clearinghouse distribution. DTl may reproduce from copy enclosed
and make TID-4500 distribution, including copies to Federal Clearinghouse for public sale, depository libraries, etc.
Enclosure is:

2. [ | Printed copy b. D Typed copy c:{_] Reproducible or multilith plates
(Up to 25 copies will be furnished to authors if desired. Indicate number .)

4.[] This document, previously distributed as z classified report, has been declassified with[Jwithout[ ]deletions.

DTI may reproduce from their master copy and make TID-4500 distribution, including copies to Federal Clearinghouse
for public sale, and to depository libraries, etc.
{(Up to 25 copies will be furnished to authors if desired. Indicate number .

1. ] Document Enclosed is a TID-4500 Standard Distribution Report which is also intended for Journal
Publication:

1. D TID-4500 (AEC) distribution has been made. Copies are enclosed for DTI to make single copy distribution to Federal
Clearinghouse and to the domestic depository libraries, and for announcement in NSA.

2,[C] Copies are being fumished DTI to make TID-4500 (AEC) distribution, and single copy distribution to Federal Clearinghouse
and to the domestic depository libraries, and for announcement in NSA.

3.[__—' From the copy enclosed, DTI is requested to reproduce in Microcard form and make TID-4500 (AEC) distribution, domestic
depository library distribution and send 1 full size copy to Federal Clearinghouse, and announce in NSA.

Document enclosed has or will be submitted for publication in the following scientific journal:

{Name of Journal} (Expected date of issuance)

1. Document enclosed is intended for publication in a journal whose publication policy precludes advance
distribution within the AEC and single copy distribution to Federal Clearinghouse and to domestic de-

pository libraries.

1. Paper has been or will be submitted for publication in the following scientific journal:

(Name of Journal} {Expected date of Issuance}

(NOTE: DTI will hold this document for internal use and will not announce in NSA. No further distribution will be made except in
unique circumstances when the report is required by present work of another AEC Contractor in advance of the paper’s appearance
in the journal. Such further distribution by DTI will be limited to specific reguests for this information.}

(Over)




W.[J Pocument enclosed is intended for Oral Presentation.

Name, Location, Spensor of Meeting Date

Publication plans are:
1. {7 This paper will be included in the published proceedings of the meeting.
2. { ] This paper will not be included in published proceedings. After the date indicated aboves:
a.[__]DTI is requested to reproduce and make TID-4500 distribution, including copies to Federal Clezringhouse, depository
libraries and announce in NSA.
b. [_]We (originator) will make TID-4500 distribution, including copies to Federal Clearinghouse. (Note: When printed,
please transmit copies to DTT with 2 new PRF appropriately checked in Section L.)
¢. [ Paper will be submitted for journal publication. (NOTE: When paper is submitted for journal publication, please
submit to DTI a new PRF appropriately checked in either Section Il or III.)

V.[] Document enclosed is an internal or informal report not intended for TID-4500 Standard Distribution,
Journal Publication or Oral Presentation.

AEC Manual Chapter 3202 requires that informal reports generally be given TID-4500 distribution, and that technical information
contained in internal reports also appear in 2 distributable docwrnent which receives appropriate distribution.

Chapter 3202 does recognize that issuing organizations may wish to recommend distribution limitaticns for informal reports and
internal reports (subse quently distributed externally) under certain conditions. It also provides for negotiation between DTI and the
originator, or DTI and the cognizant AEC Program Division if distribution limitations specified by the originator appear questionable

to Federal Clearinghouse.
Recommendations are:
1. DTlis[ Jis notE:]to make selected positive distribution to certain AEC contgactors as appropriate.
9. DTIis[ Jis not[ |to fill requests for this document from AEC contractors.
3. DTIis[Jis not[ Jto selectively distribute and fill requests for this document from other Government agencies.
4. DTHis[]is not[ jto meke a single copy available to Federal Clearinghouse pnd announce in NSA.

IF DISTRIBUTION LIMITATIONS ARE INDICATED ABOVE, LIST JUSTIFICATION OR REASCNS AS REQUIRED BY AEC MANUAL
CHAPTER 3202.

Patent clearance for the document cited in this Publication Release Form has [ has not [_]be

This release is submitted by:

(signature)
P, H,

(name typed)

ringer

Organization Savannah m‘;er Labvoratory

/?/ 7/

If it is desired that correspondence concerning this document be directed to an individua] other than the name above,

please indicate

USALE Dinlslon of Technicol Inmbmativs Extamion, Ot Rldga, Tenamsten




" REPORT DATA SHEET

PECHNICAL DIVISION
SAVANNAH RIVER LABORATORY

SR

sport Number DP-1007T S cquApproved by

author(s) J. W. Wade

Title A Computer Program for the @ptimizdtion of ®rganic—G®oled
D0 Reactors

division

[ndicate known prior art

\pproval (Introduction, Summary,
Cover Letter)

Of let L2ral 'f;ff /7
gection Director Labo ory Director

e —————

<? f”;%’ !”Ag
fanuscript Approval (M)
leproduction Copy Approval (RC)
seommended for Publication

ublication in

: Supv. Div Hd.

z//,zz[‘m«w

Author

pr—— el

PO T T BRI .

resentation at

TO BE COMPLETED BY TIS

ategory @jmb i

.7?'0""/ J )

1assification of Abstract

1assification of Title

ransmittal Letter DP TL

5. of coples for Distribution

Internal

Approved by
Total Pages

TID-4500

M-3679

Price

Special

AECL

TOTAL




Copy
No.

1-7.
80

10.
11.

12,

13.
14,

i5.

16.

17.
18.

19.
20.
21.
22.
23.
2k,
25.
26,
27.
28,
29.
30.

P. Jd

H. ¥

.-S
A

=z wH

J

L. C.

J
D. F
W Fi

A, E.

]

J.
TIS

. H.

= 3=

oH o™

HoE QS g Sy
PO

INTERNAL DISTRIBUTION

DP- 1007

. Hagelston

. Carroll

quires - M., H. Wahl

. McNeight

Smith - W. H. Holsteln -
. B. Tinker

Evans - C. W. J. Wende -
. W. Croach

. Babcock

le

Daking

Monier - X, W. French
. Bebbington
Fox

Overbeck - A. A. Johnson
Morrison

Beach

essauer

. Roggenkamp

. Crandall

. Morris

. Nelson

. Suich

. Arnett

. Jensen

File Record Copy

SRDO, Ailken, .S. C.

Deklassification Branch
USKEC, Oak Ridge, Tenn.

Wilmington AED
1

Eﬁgineering Department

Sgvannah River Plant
"

n

Sévannah River Laboratory
; n




9.
10,
11.
12- 14,

ﬁ&

/5

DP~-1007
PRELIMINARY DISTRIBUTI&N
1

R. L. Morgan SR0O0O, Aiken, 5. C. N
I. A, Hobbs ' " )
R. G. Erdley "
S. A, McNelght Wilmington AED
L. C. Evans - C, W. J. Wende -

J. W. Croach n
D. F. Babcock "
L. W. Fox Savannah River Plant
W. P. Overbeck - A. A, Johnson -

J. 0. Morrison Savannah River Laboratory

G. Dessauver :
P. L. Roggenkamp ;
J. L. Crandall |
J. W. Wade §
TIS File Record Copy '

]




Miller N. Hudson, Jr.
USAEC Sclentific Representative
Chalk River Liaison Office

W. M. Vannoy
The Babcock and Wilecox Co,.

H. T. Babb

DP-1007

Carolinas Virginla Nuclear Power Assoclate¢s, Inc.

Dr. Manson Benedict
MIT

D. A. Douglas
/ﬂRHL - Union Carbide Corporatiocn

Mlilton Shaw

USAEC Div. of Reactor Dev. and Tech.

A, N. Tardiff

USAEC Div. of Reactor Dev. and Tech,

I. F., Zartman

USAEC Div., of Reactor Dev. and Tech,

R. L., Morgan
RDT - Canoga Park

A. J. Alexander
RDT - Windsor, Conn,

C. Starr
Atomices International

S. Visner
Combustion Engineering, Inc.

¢. L. Storrs
BEWOCR Program Office
Atomics International

R. H. Volimer
HWOCR Program Offlce
Atomics International

D. 8, 8t. John, Wilm,
H., J. Kamack, Wilm.
J. 8, Neill, Wilm,

Ef. G. Melvin - pddvise vt boealed, ‘

J. H. Kruth, SROO

M N"a mf”s---um...,m'(”.,, ‘Fo/ / "'/ L3
[ ?“r )/g,({m - ! J‘I'!" Cow

fe ! i




